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. The major hypothesis of this study (based on the psychology of Clark Hul) was
that the learning of a perceptual-motor act from films will be more effective as the
film presentation approaches an _exact representation of the learner himself
performing the act to be learned. The oroblem was to discover the most effective
way to represent the learner in such a film. In films used to teach 3500 Navy recruits
the camera angle was either 180[ (as if facing someone performing the act) or ol
(‘over the shoulder” of the learner). Other variables tested included moticn pictures
versus static, sequential presentations, inclusion of the learner’s hands versus their
exclusion, and practice. It was found that the more realistic presentations--motion
pictures from the learner’s perspective--were more effective. xcluding the learner’s
hands was superior to including them in static presentations. Results from
partipating during the learning by practicing were not conclusive. (BB)
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FOREWORD

A BASiIC PROBLEM ARGSES DURING THE PROCESSES OF BOTH
i NSTRUCTING AND LEARNING PERCEPTUAL=MOTOR SKiLLS AS A RESULT
OF THE FACT THAT LEARNING SITUATiONS AND INSTRUCTIONAL MATE=
RIALS DIFFER FROM THE ACTUAL OR REALISTIC PERFORMANCE SITUA-
TION, Work §N THE CLASSROOM 18 OFTEN A CRUDE REPRESENTATION
OF WORK ON THE JOBo THE iINSTRUCTION USUALLY PRESENTS THE
LEARNER WITH ABSTRACT AND SYMBOLIC REPRESENTATIONS OF THE
TASKS AND SKiILLS TO BE LEARNED, STATED SIMPLY, THE PROBLEM
IS ONE OF INVESTIGATING THOSE FACTORS AND CONDITIONS WHICH
YIELD POSITIVE, OR NEGATIVE, TRANSFER OF LEARNiING FROM THKE
TRAINING TO THE PERFORMING SITUATIONS,

~
]

THiS PROBLEM iS ESPECIALLY PERTINENT TO RESEARCH ON
FILM=MEDIATED LEARNING, THE SOUND MOTION PICTURE, HOWEVER,
IS A VERY SUITABLE MED!UM FOR INVEST!GATiING THE CONTRIBUTIONS
OF DEGREES OF REALISM iN THE REPRESENTATION OF TRAINING TASKS,
THE POSSIBLE RANGE OF EXPER§{MENTAL VARIATIONS 1S WIDE AND MAY
INCLUDE VERBAL SYMBOLS, SCHEMATIC ANIiMATION (SiGNS), VARYING
DEGREES OF PHOTOGRAPHIC REALISM AS WELL AS VARIOUS DEGREES
OF AUTHENTIC SOUNDo THESE AND MANY OQTHER VARIABLES ON THE
CONTINUA QF REALISM CAN BE BUILT INTO SOUND MOTION PICTURES
FOR EXPERIMENTAL PURPOSES,

DR, ROSHAL HAS MADE AN iMPORTANT EXPLORATCRY STUDY OF
SOME DEGREES AND KINDS OF REALISM (N SOUND FiLM MEDIATED
LEARNiNG OF A PERCEPTUAL=MOTOR SKiLL. T HAS BEEN CLEARLY
DEMONSTATED BY TH{S STUDY THAT WHEN A TASK TO BE LEARNED 1iS
PRESENTED TO SUBJECTS (TRAINEES) ON THE SCREEN FROM THE VIEW-
POINT OF THE LEARNER PERFORMING THE TASK MORE LEARNING GAINS
RESULT THAN WHEN THE TASK 1S PRESENTED ON THE SCREEN FROM
THE POINT OF VIEW OF SUBJECTS WATCHING A DEMONSTRATOR., AuLso,
{T HAS BEEN SHOWN THAT THE USE OF ACTION OR "moTion" N
TRAINING FiLMS RESULTS iN §MPORTANT LEARNING GA!NS OVER THE
REPRESENTATION OF THE TASK (N STiLL OR STATIC FORM, OTHER
VARIABLES STUDiED, AS DR, ROSHAL WiLL SHOW IN THiS REPORT,
DO NOT YiELD AS CLEARCUT RESULTS AS THE VARIABLES OF ANGLE
OF VIEW AND MOTIiON,

DR, ROSHAL HAS ATTACKED THE PROBLEMS SELECTED FOR
STUDY WiTHIN THE CONCEPTUAL FRAMEWORK OF A PARTICULAR LEARN-
ING THEORYo DiIFFERENT THEORIES MAY HAVE AFFORDED AN EQUALLY
EFFECTIVE CONTENT FOR THE ACTUAL EXPERIMENTAL WORK, OR iN=
DEED, THE RESEARCH MiGHT HAVE BEEN DONE ON A "pRACT1CAL
PROBLEM" OR "orERATiONAL" BASIS WiTHOUT ELABORATING THEORIES
AND POSTULATES, HOWEVER, THE APPROACH FROM THEORY TO
PRACTICAL PROBLEMS MAY A§D §N THE DiFFICULT LOGICAL PROCESSES
OF GENERALIZING TO OTHER TRAINING SiTUAT!ONSy OTHER INSTRUCT-
ING=LEARNING VARIABLES, AND OTHER KINDS OF FILMS, bt is
SUGGESTED THAT, ESPECIALLY §N INSTRUCTIONAL AND INFORMAT 1 ONAL
FiILMS AS WELL AS IN RADIiO AND TELEViSiON PROGRAMS, THEORY-
SRIENTED EXPER'MENTATION S CURRENTLY MOST IMPORTANT AND
URGENTLY NEEDEDo

THiS RESEARCH PROJECT, IT IS CONFIDENTLY BELIEVED,
WILL LOMG STAND AS ONE TYPE OF MODEL FOR EXPERIMENTAL iINVESTI=-
GATIONS OF (NSTRUCTiONAL COMMUNSCATI!IONS, THE EXPERIMENTAL
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DESiGN EMPLOYED AND THE STATISTICAL PRQCEDbRES USED ARE
ESPECIALLY TO BE RECOMMENDED TO OTHER INVEST!IGATORS IN THIS
FIELD,

THE FILMS PRQDUCED FOR THIS RESEARCH PROJECT HAVE CERTAIN
LIMITATIONS? |N ORDER TO AVOID USING A TRAINING TASK WHICH
MOST SUBJECTS WOULD LEARN COMPLETELY,THE FiLMS WERE MADE W§TH
RATHER RAPID PACING AND WjTHOUT REPETITION, GCONSEQUENTLY THE
FILMS PROVED TO BE TOO DIFFICULT FOR THE MAJORITY OF THE NAVAL
TRAINEES., THIS LEVEL OF DIFFICULTY WAS NOT UNINTENT!IONAL,
HoweveER, THE EXPERIMENT ITSELF MIGHT HAVE BEEN IMPROVED 1F @7
HAD BEEN MADE POSSIBLE FOR LARGER PERCENTAGES OF THE SUBJECTS
TO LEARN THE TASK. PRE=-PRODUCTION TESTS, OR TESTS OF THE FILNS
BEFORE FINAL ED!TING, MIGHT HAVE REVEALED THiS PROBLEM, ALso,
SUCH TESTS WOULD PROBABLY HAVE SHOWN THE DIFFICULT!ES OF THE
"oARTICIPATION" REQUIREMENTS, AS WELL AS THE CONFUSIONS INTRO-
DUCED §IN THE VISUAL PERCEPTUAL FIELD BY LAP DiSSOLVES IN THE
STATIC VERSIONS SHOWING THE DEMONSTRATOR'S HANDS, THiS CON=
SIDERATION EMPHAS!ZES THE GENERAL PROBLEM (N SOUND FILM RESEARCH
OF CLEARLY DEFINING EXPERIMENTAL REQUIREMENTS AND OF ACHIEVING
THE BUILDING OF THESE INTO VERSIONS OF FILMS FOR RESEARCH PUR-
POSES. DRY RUNS, PILOT TXPERIMENTS AND PRE~PRODUCT{ON TESTING
ARE STRONGLY RECOMMENDED.

AS 1S THE CASE WITH MOST RESEARCH,COMPLETE FINAL ANS=
WEFRS HAVE NOT BEEN FOUHND, MORE PROBLEMS HAVE BEEN RA{SED
WHICH CHALLENGE FUTURE RESEARCH THAN HAYE BEEN SOLVED, No
ULTIMATE PRODUCTION OR UTILIZ2ATION FORMULAS HAVE BEEN DISCOVEREDo,
HOWEVER, THE FINDINGS CO AFFORD SOME DEFiINITE CLEAR=-CUT RE=
COMMENDATIONS AS TO PRODUCTION PRACTICE, AS WELL AS ONE OR TWO
SECONDARY LEADS THAT MER!T CLOSER STuDY,

DR, ROSHAL CONDUCTED THIS EXPER!MENT FOR A DISSERTA~=
TION SUBMITTED AS PARTIAL FULFILLMENT OF THE REQUIREMENTS FOR
THE DEGREE OF DOCTOR OF PHILOSOPHY IN PSYCHOLOGY., THE PRESENT
REPORT 1S AN ABRIDGEMENT OF THE DiISSERTATION, WHICH INCLUDED
ALL THE TABLES OF BASIC .4TA AND STATISTICS, THE COMPLETE
DISSERTATION !S AVAILABLE ON MICROF{LM, '

C., R. CARPENTER, D{RECTOR
INSTRUCTiONAL FiLm RESEARCH PROGRAM !

THE PENNSYLVANIA STATE COLLEGE 1




SUMMARY

INTRODUCTION

THE PRINCIPAL HYROTHES!S OF THI!" EXPERIMENT 1S THAT
THE EFFECTIVENESS OF A TRAINING FILM DESIGNED TO TEACH A !
SKILL §S INCREASED AS THE FILM APPROACHES ABSOLUTE REAL I SM
IN PRESENTING THE TASK OR SKILL.

Tue VartasLeEs AND Fitm VERSIONS

E{GHT EXPERIMENTAL VERSIONS OF A FILM WERE DESIGNED

AND PRODUCED TO TEACH Nayy RECRUITS THE TYING OF THREE KNOTS

OF GRADUATED DIFFICULTYZ THE BOWLINE, THE SHEETBEND, AND THE
SPANISH BOWLINE, THESE VERSIONS DIFFERED WITH RESPECT TO

FOUR VARIABLES WHICH WERE CONTROLLED SO AS TO VARY THE DEGREE E

i

i

1

oF "ReaLisM"™ ACHIEVED IN EACH FILM VERSIONo.
THE VARIABLES EMPLOYED WERE?

CAMERA ANGLES., THE TASKS WERE PHOTOGRAPHED (A) FROM
THE VIEWPOINT OF THE LEARNER FACING THE DEMONSTRATOR (180 pe-
GREE ANGLE), AND (B) FROM THE VIEWPOINT OF THE LEARNER AS HE |
WOULD PERFORM THE TASK HIMSELF, BY SHOOTING OVER THE SHOULDER |
OF THE DEMONSTRATOR (0O DEGREE ANGLE). |IN SiX VERSIONS THE
O DEGREE ANGLE WAS USEDj IN TWO VERSIONS THE 180 DEGREE ANGLE |
WAS USED,

MoTioN. FOUR EXPERIMENTAL FILM VERSIONS SHOWED THE
TYING OF THE KNOTS IN NORMAL REALISTIC MOTION OR ACTION
PATTERNS, (MOTION VERSIONS), AND THE OTHER FOUR SHOWEZD PRO=
GRESSIVE STEPS TN THE KNOT=TYING SEQUENCE,; WITHOUT iNCLUDING
THE MOTIONS (STATIU VERSIONS),

Hanps, Two OF THE STATIC VERSIONS WERE PRODUCED TO
INCLUDE THE HANDS OF THE KNOT=TYERy THE OTHER TWO STATIC VER=
SIONS SHOW ONLY THE LINE 1IN SUCCESSIVE POSITIONS AS IT WAS
TIEDo. ALL THE MOTION VERSIONS INCLUDED THE DEMONSTRATOR'S
HANDS o

PARTICIPATIQN., FOUR OF THE VERSIONS, EACH INCLUDING
A UNIQUE GCOMBINATION OF THE PRECEDING VARIABLES, REQUIRED THE
LEARNERS TO TIE THE KNOTS SiMULATNEOUSLY WITH THE FILM DE-
MONSTRATION. THE OTHER FOUR VERSIONS; PARALLEL TO THE FIRST
FOUR WITH RESPECT TO THE PREVIOUS VARIABLES, DiD NOT REQUIRE
PARTICIPATION DURING THE FILM SHOWING,

PRODEDURES

Tue EXPERIMENTAL FiLMS WERE SHOWN TOo NAVY RECRUITS AT |
THE GReaT Lakes NavaL TrRainineg CEnNTER, GREAT LAKES, lLeenots,
puring Novemeer 1948. THE FILMS WERE SHOWN AS A PART OF THEIR
REGULAR INSTRUCTION, AND UNDER INSTRUCTIONAL CONDITIONS OB=
TAINING AT THE CENTER,




EACH VERSION WAS SYSTEMATICALLY PAIRED WITH EACH
OTHER VERSiON., THE MEMBERS OF EACH PAIR OF FILMS WERE PRE=
SENTED RESPECTIVELY TO HALVES OF SEVEN GCOMPANIES OF RECRUITS
SELECTED AT RANDOM., IN ALL, EACH VERSiON WAS PRESENTED TO
aABouT 1400 MEN; THE TOTAL SAMPLE COMPRISED APPROXIMATELY
3500 RECRUITS,

: SI{NCE THE THREE DEMONSTRATiIONS OF HOW TO TIE EACH

’ KIND OF KNOT FOLLOWED ONE ANOTHER 1IN EACH VERSION, THE PRO=

| JECTOR WAS STOPPED AFTER EACH KNOT WAS SHOWN, AND THE MEN
WERE TESTED BY BEING ASKED TO TIE THE KNOT USING A PREPARED
LINE.

IN ADDITION, TWO HALF=-COMPANIES WERE GIVEN THE TESTS
Wi THOUT ANY FILM INSTRUCTION IN KNOT TYINGo

ResuLTs

FOLLOWING ARE THE MOST SIGNIFICANT RESULTS:

|, LEARNING FROM THE FILMS., THE FILMS TAUGHT THE
RECRUITS, WiTH VARYING DEGREES OF EFFECTIVENESS, HOW TO TIE
THE KNOTS. IN THE "nNO FiLm" GROUP ONLY 7 PER CENT OF THE MEN
COULD TIE THE BOWLINE, 3 PER CENT THE SHEETBEND, AND NONE
THE SPANISH BOWLINE; MUCH HIGHER PERCENTAGES OF THE EXPERI=
MENTAL FILM GROUPS SUCCEEDED IN TYING THE KNOTS,

2, DIFFICULTY OF THE KNOTS, ITHE THREE KNOT=TYiNG
b TASKS WERE OF VARYING DIFFICULTY. THE OVER=ALL ORDER WAS,
FROM EASIEST TO MOST DIFFICULT, THE BOWLINE; SHEETBEND, AND
SPANISH BOWLINE,

3, CAMERA ANGLE, LARGE AND CONSISTENT DIFFERENCES
FAVORING THE O DEGREE CAMERA ANGLE (THE SUBJECTIVE OR PER=

FORMER'S EYE VIEW) WERE FOUND FOR ALL THREE KNOTS.

i, MOoTioN. THE VERSIONS PORTRAYING THE TASK (N CON=
TINUOUS MOTION WERE S1GNIFICANTLY MORE EFFECTIVE THAN THE
STATIC VERSIONS.

5, HaNDS . COMPARISON OF THE STATIC HANDS VERSIONS
WiTH THE STAT!C No HANDS VERSIONS, FAVORS THE No HANDS VERw=
SIONS. THIS UNEXPECTED RESULT MAY BE ATTRIBUTABLE TO THE
FAGT THAT THE INCLUSiON OF THE HANDS OBSCURED SOME OF THE
LiNE, AND PRESENTED A MORE CROWDED PERCEPTUAL FIELDo

6, PARTICIPATION, ACCORDING TO THE MAIN HYPOTHESIS
IT WAS EXPECTED THAT PARTICIPATION OF SUBJECTS BY ACTUALLY
HAVING A LINE §N HAND AND TYING A KNOT SIMULTANEOUSLY WS§TH
D THE SOUND FiLM INSTRUCTION ON HOW TO TiE THE KNOT, WOULD
IMPROVE LEARNINGo. THIS WAS NOT FOUND TO BE TRUE, THIS OUTw
COME MAY BE DUE TO THE FACT THAT THE PARTICIPATION AS DE-
FINED WAS NOT ACTUALLY ACHIEVED, WHILE ALL SUBJECTS
ATTEMPTED TO "PARTICIPATE" A PROPORTION NEVER ACTUALLY
SUGCEEDED IN TYING KNOTS, TESTS SHOWED THAT ONLY A FEW
MORE KNOTS WERE TIED DURING PARTICIPATION TRIALS WHILE THE
FILM SET THE PATTERN AND INSTRUCTIONS WERE GIVEN IN THE
COMMENTARY, THAN WERE TIED DURING THE CRITICAL TEST PERIOD

-Dem




IMMEDIATELY FOLLOWiING FILM INSTRUCTION.

CONCLUSIONS AND RECOMMENDAT!IONS

I. A FILM WiILL BE MORE EFFECTIVE IN TEACHING A SKILL

{F THE TASK IS PORTRAYED FROM THE VIEWING ANGLE OF THE LEARNER

AS HE WILL PERFORM THE ACT. THE "susuecTive" or O DEGREE
CAMERA ANGLE 1S MORE EFFECTIVE THAN THE "OBSERVER" OR 180
DEGREE CAMERA ANGLE. DIRECTORS MIGHT WELL IMPROVE THE
EFFECTIVENESS OF FILMS DES!GNED TO TEACH PERCEPTUAL~MOTOR
TASKS BY TAKING THIS FINDING INTO ACCOUNT WHEN FILMINEG DE=-
MONSTRATIONS OF SUCH TASKSo,

2 A PRESENTATION WHICH SHOWS THE MOTIONS INVOLVED
IS MORE EFFECTIVE IN ACHIEVING LEARNING OF PERCEPTUAL~MOTOR
TASKS INVOLVING CONTINUOUS MOVEMEMT, THAN A SERIES OF STATEC
PHOTOGRAPHS .

3 FURTHER RESEARCH 1S NEEDED TO DETERMINE HOW PAR-
TICIPATION (IN THE SENSE OF PRACTICE DURING FILM SHOWINGS
CAN BE ACHIEVED EFFECTIVELY IN TRAINING FILMS, AND TO DIS~-
COVER WHAT CONTRIBUTION DIFFERENT KINDS AND AMOUNTS OF PAR=
TICIPATION CAN MAKE TO LEARNiING,




EFFECTS OF LEARNER REPRESENTAT!ON

IN FILM-MEDIATED PERCEPTUAL-MOTOR LEARNING

BY

SoL M., RosHAL

k INSTRUCTIONAL FiLM RESEARCH PROGRAM

\ THE PennsYLVANIA STaTE COLLEGE

| , RATIONALE OF THE EXPERIMENT

" IT HAS BEEN DEMONSTRATED BEYOND QUESTION THAT THE

SOUND FILM MAY BE SUCCESSFULLY EMPLOYED TO FACILITATE LEARN-
ING THE PERFORMANCE OF A PERCEPTUAL=-MOTOR TASK. STUDIES BY
Houts (2), LooknarT (8), MaCLusky ano_ McCiusky (10), RoLre
(12), anD VANDERMEER (lﬁj HAVE INDICATED THAT FILMS MAY MAKE .
STGNIFICANT CONTRIBUTIONS TO THE ACQUISITION OF SUCH VARIED
SKILLS AS COOKiNG, BOWLING, MAT WEAVING, AND ENGINE=LATHE
L OPERATING. TWO MORE RECENT STUDIES BY JASPEN (§) awD

ZuckerMAN (15) HAVE STUDIED VARIABLES OF SCRIPT ORGANIZATION

AND PRODUCTION TECHNIQUES MORE EXPLICITLY THAN 1S GENERALLY

CHARACTERISTIC OF RESEARCH IN THIS AREA., JASPEN, WORKING

WiTH AN ASSEMBLY TASK, STUDIED SUCH VARIABLES AS THE USE

OF REPETITION, TECHNICAL NOMENCLATURE, AND SHOWING ERRORS

TO BE AVOIDED, ETC.. ZUCKERMAN, WHOSE STUDY FOLLOWED IN

PART FROM THE ONE BEING REPORTED HERE, CONCERNED HIMSELF

Wi TH CHARACTERISTICS OF THE COMMENTARY ON THE SOUND TRACK,

IN BOTH THESE STUDIES IT WAS MADE APPARENT THAT THE EFFECT=

IVENESS OF A F.ILM DESIGNED TO TEACH A PERCEPTUAL=MOTOR SKILL

IS IN LARGE MEASURE A FUNCTION OF THE CHARACTERISTICS. OF

THE SCRIPT ORGANIZATION AND THE FRODUCTION TECHNIQUES EM-

PLOYED.

THIS REPORT CONSTITUTES AN EXPLORATION OF YET ANOTHER
AREA OF FILM CONSTRUCTION, NAMELY, THAT OF THE REPRESENTA-
TION OF THE LEARNING TASK, VARIOUS DEGREES OF REPRESENTA-
TION HAVE BEEN ACHIEVED BY VARYING BOTH THE VISUALS IN THE
FILM, AND THE FILM UTILIZATION SITUATION ITSELF., BRIEFLY
_ STATED, IT IS THE PRINCIPAL HYPOTHESI!IS OF THIS EXPERIMENT
L THAT FILM=MEDIATED PERCEPTUAL=-MOTOR LEARNING wiLlL BE FACiLi-
TATED AS THE LEARNING SITUATION APPROACHES AN ACCURATE RE=-
PRESENTATION OF THE LEARNER HIMSELF ACTUALLY PERFORMING THE
TASK OR SKILL TO BE LEARNED,

o~
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DERiVATION OF THE MAJOR

HYyPOTHESI S

IF RESEARCH IN TRAINING FiLMS S TO BE MORE THAN A
COLLECTION OF EMPIRICAL DATA, THE RATIONALE AND DES{GN OF

SUCH RESEARCH MUST PROCEED FROM AND BE ASSIMILATED WIiTH THE

MAIN BODY OF LEARNING THEORY. |IT 1S POSSIBLE TO DEVELOP
HYPOTHESES ABOUT FILM=MEDIATED LEARNiNG FROM BASIC ASSUMP=
TIONS HAVING MORE GENERAL THEORETICAL IMPLICATIONS, THOSE
USED HERE ARE SIMILAR TO ONES USED AND ELABORATED iN CLARK
HuLL's BEHAVIOR THEORY,

~ To PROMOTE THE CLARITY OF THE ENSUING ARGUMENT, IT
iS DESIRABLE TO STATE RIGOROUS DEFiINiTIONS OF THE TERMS TO

BE USED, WTHE CRITICAL TERMS INVOLVED ARE?! STIMULUS, RESPONSE,

PERCEPTUAL=MOTOR ACT, RESPONSE=STRENGTH, AND LEARNING, THE
FOLLOWING MEANINGS WiLL BE ADHERED TO THROUGHOUT THiIS PAPER:

STIMULUS 15 UNDERSTOOD TO MEAN ANY OBJECT OR EVENT=
COMPLEX WHICH OCCASIONS AN ALTERATION IN BEHAVIOR, THiS
USAGE DOES NOT IMPLY SIMPLICITY OR SINGULARITY OF ENV{RON=
MENTAL DETAiL, THE SINGULAR FORM, STIMULUS, 1S DEFiNED TO
INCLUDE THE TOTAL SITUATION WHICH OCCASIONS THE RESPONSE.,
THE PLURAL FORM, STIMULI, REFERS TO REPEATED PRESENTATIONS
OF SUCH A COMPLEX, OR TO MORE THAN ONE OF SUCH COMPLEXES}
NOT DETAILS OF THE COMPLEX, NEITHER IS (T CLAIMED THAT THE
STIMULUS NECESSARILY ELICITS THE RESPONSE, |T MAY SiIMPLY
SERVE TO INDICATE THE OCCASION FOR THE RESPONSE, CERTAIN
ASPECTS OF THE STiMULUS MAY, HOWEVER, BE MORE [MPORTANT THAN
OTHERS.,

RESPONSE WiLL DENOTE ANY STIMULUS=OCCAS{ONED ACT,
WHETHER OR NOT THERE ARE OR CAN BE ACTS WHICH ARE NOT
STIMULUS=EVOKED iS IRRELEVANT HERE, IHE LEARNI{NG DEALT
WITH IN THIS RESEARCH REQUIRES A GIVEN RESPONSE ON THE
OCCURENCE OF A GIVEN STiIMULUS,

PERCEPTUAL=MCTOR ACT REFERS TO THE OVERT MOVING OR
MANIPULATION OF SOME BODY PART IN RESPONSE TO A STiMULUS.
THus, THE FOLLOWING OF A MOVING OBJECT WiTH THE HAND iN A
PURSUIT TASK AND THE PLACING OF AN OBJECT IN A SPECIFED
POSITION ARE EXAMPLES OF PERCEPTUAL=MOTOR ACTS,

RESPONSE~STRENGTH 1S USED HERE TO MEAN THE PROBABI(=-
LITY OF OCCURENCE OF A RESPONSE, T 1S MEASURED IN TERMS
OF THE NUMBER OF RESPONSES MADE,

LEARNING IMPLIES THE CHANGE (N STRENGTH OF A RESPONSE
TO A STIMULUS IN CONSEQUENCE OF RESPONDING TO THE STIMULUS,
IT IS RECOGN{iZED THAT RESPONSE STRENGTH MAY ALSC CHANGE FOR

OTHER REASONS., T MIGHT PROVE FRUITFUL TO EXAMiINE THESE VARi=
ABLES IN THE CONTEXT CF INSTRUCTI!IONAL FILMS, HOWEVER, THE PRE-

SENT PAPER iS CONCERNED WITH LEARNING AS DEFiNED,

«b5o
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UNLESS T 1S DESIRED TO SET ‘UP A RESPONSE TO THE
FILM ITSELF, THE FILM CANNOT BE CONSIDERED ‘TO PRESENT THE
ACTUAL STIMULUS TO WHICH A RESPONSE iS DESIRED, FURTHER,

IT IS HIGHLY UNLIKELY THAT THE STIMUL! PRESENTED N THE
FILM WlLL SPECIFICALLY EVOKE THE DESIRED RESPONSE OR RE-
SPONSES, IlF THIS BE SO, IT IS NECESSARY TO MAKE CERTAIN
ASSUMPTIONS CONCERNING WHAT HAPPENS IN FiLM=MEDIATED LEARN=-
ING IN ORDER TO ACCOUNT FOR THE OCCURRENCE OF ANY OF THE
INTENDED LEA RNING.

FGRST, IT IS NECESSARY TO ASSUME THAT THERE ]
SOME TRANSFER FROM THE FILM PRESENTED ST'MULUS USED IN
TRAININGS THAT S, THAT THE LEARNING OF A RESPONSE TO ONE
STIMULUS WwiLL HAVE SOME EFFECT QN THE RESPONSE TO OTHER
STIMULIL,

SECOND, IT MUST BE ASSUMED THAT DURING THE VIEWING
OF THE FILM THE LEARNER DOES IN SOME WAY RESPOND TO THE
FILM PRESENTED STiMULI., HE MAY ACTUALLY PERFORM THE DE-
SIRED RESPONSES OVERTLYJ HE MAY MAKE THE RESPONSES M=
PLICITLY] OR, HE MAY MAKE THE RESPONSES SYMBOLICALLY BY
VERBALIZATION OR OTHER SELF=~SIGNALLING DEVICES,

THlRD IF THE ACTUAL DESIRED RESPONSF IS NOT PERe=
FORMED, IT MUST BE ASSUMED THAT THERE 1S SOME TRANSFER FROM
THE RESPONSE.WHHCH OCCURRED IN THE TRAINING SITUATION TO
OTHER RESPONSES,

THE FIRST ASSUMPTION MAY BE STATED MORE EXACTLY,
AFTER HULL's (5, P 183) MPRINCIPLE OF STIMULUS GENERALIi=
ZATI1ON™ THOUGH STILL IN A QUALITATIVE FORM, AS FOLLOWS:
DURING PRACTICE, A RESPONSE 1S SET UP NOT ONLY TO THE
STIMULUS USED, BUT TO A FAMILY OF SIMILAR STIMUL!, THE
STRENGTH OF THME RESPONSE TO ANY PARTICULAR STIMULUS BEING
DIRECTLY PROPORTIONAL TO THE SIMILARITY OF THE PARTICULAR
STIMULUS TO THE STIMULUS USED IN TRAINING, TWwo STUDIES BY
Hoviano (3, i) LEND EXPERIMENTAL SUPPORT TO THIS ASSUMP-
TION,

IN ORDER TO MAKE THIS POSTULATE QUANTITATIVE, §T
WOULD BE NECESSARY TO STATE A FUNCT{ON OF SIMILARITYo
HOWEVER, CERTAIN CONDITIONS FOR FiLM PRODUCTiON MAY BE
DEDUCED WITHOUT iINTRODUCING QUANTITATIVE RiIGOR., 1T MAY
BE DEDUCED THAT, FOR GREATEST EFFICIENCY OF LEARNING,

THE STIMUL! PRESENTED IN THE FI1LM SHOULD BE AS SIMILAR AS

POSSIBLE TO THE STIMULI WHICH WOULD OCCUR IN THE ACTUAL
PERFORMANCE (OR TEST) OF THE DESIRED LEARNING, [T 1S
iMPLIED, THEREFORE, THAT THE FILM REPRESENTATION SHOULD
APPROXIMATE, AS NEARLY AS PRACTICABLE, THE DETAILS OF

THE ACTUAL STIMULUS IN TERMS OF COLOR, SHADING, PERSPEC=-
TIVE, MOVEMENT, SOUNDS, CONTENT, ETC. IT SHOULD BE STATED

b=
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PARENTHETiCALLY THAT FOR SOME STIMULI DiFFERENCES N
SHADING, FOR INSTANCE, MAY BE VERY CLOSE ON A SCALE OF
SIMILARITY, AND THUS , FOR PRACTICAL PURPOSES BE (NCONSE-
QUENTI AL

IN A PERCEPTUAL=MOTOR ACT, THE STIMULUS AND THE
GCCASIONED ACT ARE CONSTANTLY CHANGING, THESE CHANGES MAY
BE OF TWO KINDS: FIRST, THERE MAY BE CONTINUOUS CHANGES IN
THE OBJECT ACTED UPON, AS IN A PURSUIT TASK, OR THERE MAY
BE A RADICALLY CHANGED CONFIGURATION OF THE OBJECT ACTED
UPON, AS IN AN ASSEMBLY TASK, OSECOND, THERE MAY BE CHAN-
GES IN THE POS!ITIONING OF THE PARTS OF THE BODY OF THE
PERFORMER (E.6. THE PERFORMER'S HANDS), AND IN THIS EVENT
SUCH POSITIONAL CHANGES BECOME THE ST{MULY FOR FURTHER
ACTION, [F THE FILM=MEDIATED LEARNING SITUATION (8 TO
REPRESENT THE ACTUAL STiMULUS OF THE TEST SITUATION, THERE=
FORE, 1T MUST REPRODUCE ALL THESE CHANGES AS EXACTLY AS
POSSIBLE,

HENCE THE MAJOR HYPOTHESIS OF THI1S STUDY FOLLOWS
THE LEARNING OF A PERCEPTUAL=-MOTOR ACT, FROM FiLMS, WIiLL
BE MORE EFFECTIVE AS THE FILM PRESENTATION APPROACHES AN
EXACT REPRESENTATION OF THE LEARNER HIMSELF PERFORMIiNG THE
ACT OR ACTS TO BE LEARNED,

THE THIRD ASSUMPTION MAY BE RESTATED iN AN ANALO=
Gous FASHiON: DURiING PRACTICE, A FaMtLY OF RESPONSES S
SET UP TO THE STIMULUS USED IN ADDITION TO THE PRACTiCED
RESPONSE, THE STRENGTH OF ANY PARTICULAR RESPONSE BEiNG
DIRECTLY PROPORTIONAL TO THE SIMlLﬁRiTY aF THE PARTICULAR
RESPONSE TO THE RESPONSE PRACTICED’ (THE "PRINCIPLE OF RE=
sPoNSE GENERAL1zATION" (5 P, 183)). |1 migHT simPLY BE
ASSUMED, AS PREVIOUSLY, THAT THE LEARNER WILL IN'SOME WAY
RESPOND TO THE STIMULI. THIS POSTULATE, HOWEVER, IMPLIES
THAT THE FILM LEARNING SITUATION SHOULD BE SO DESIGNED AS
TO APPROXIMATE AS NEARLY AS POSSIBLE THE ACTUAL RESPONSES
OF THE PERFORMANCE OR TEST SITUATION. FOR INSTANCE, FOR
CERTAIN TASKS IT MAY BE POSSIBLE TO HAVE THE LEARNER PER=
FORM THE OPERATION DEPICTED BY THE FILM AS THE FiLM 1S BEING
SHOWN. AGAIN, THE MAJOR HYPOTHESIS FOLLOWS,

" THE PRECEDING DERIVATION OF THE MAJOR HYPOTHESI(S
1S ADEQUATE TO THE PURPOSES OF THiIS STUDY. Ir MAY, HOW=
EVER, BE OF INTEREST TO CARRY THE DISCUSSION SOMEWHAT
FURTHER ‘

FoLLowiNe THE ANALYSIs ofF Gaene anp Foster (L),
WHO SEPARATE THE MOTOR AND PERCEPTUAL ASPECTS IN THEIR
DISCUSSION, IT MAY BE THAT FOR A LARGE NUMBER OF TASKS

D'T WOULD MNOW BE POSSIBLE TO DERIVE A STATEMENT SIMIiLAR TO
HuLiL'sS THiIRD PRINCIPLE OF GENERALIZATION, STIMULUS = RE=
SPONSE GENERAL1ZATION, BUT THIS IS CONS I DERED UNNECESSARY.
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THE MOVEMENTS INVOLVED ARE ALREADY A PART OF THE LEARNERS'
REPERTOIRE AND ARE WELL PRACTICED, THE PROBLEM THEN BE=-
COMES ONE OF THE ADEQUACY OF THE PERCEPTUAL ASPECTS OF
TRAINING, TH1S PERCEPTUAL ADEQUACY IS OF MAJOR CONCERN FOR
FILM INSTRUCTION, AND IS EMPHASI1 2ED IN THIS PAPERo

IF, IN ADDITION TO THE PREVIOUSLY STATED POSTU~-
LATES, IT WERE FURTHER ASSUMED THAT THE SUBJECT HAS LEARNED
TO MAKE CERTAIN RESPONSES ON THE OCCASION OF PERCEIVING THE
SENSORY CONSEQUENGCES OF SUCH MOVEMENTS, IT IS iMPORTANT
THAT THE FILM, WITHIN ITS LIMITATIONS, APPROXIMATE THESE
SENSORY CONSEQUENCES BY BEING AS COMPLETE AND REALIST§C AS
POSSIBLE,

THE FOREGOING DISCUSSION HAS IMPORTANT IMPLICAT{iONS
FOR THE PROBLEMS OF LEARNER=PROTAGONIST (RENTIFICATION 0&.
THE FILM TRAINING SITUATION. }IDENTIFICATION IS HERE CON=
CEIVED IN THE SENSE OF "acTinNg ALONG," THE LEARNER 1S SAID
TO |IDENTIFY WITH THE FILM PROTAGONIST IF HE "ACTS ALONG
WiTH" THE ACTOR IN THE FItM., NEGLECTING OTHER DiIMENSIONS
OF (IDENTIFICATION, IT IS SUGGESTED THAT ONE OF THE VARIABLES
INVOLVED 1S THAT OF THE SIMILARITY BETWEEN THE FiLM PRO=
TAGONIST AND THE LEARNER., THE LEARNER HAS EXPERIENCED SEN=
SORY CONSEQUENCES IN TERMS OF HIMSELF. |F THE PERCEPTION
OF SENSORY CONSEQUENCES CAN EVOKE THE ACT, THE MOST EFFEC=
TIVE LEARNING WOULD OCCUR WHEN THE PROTAGONIST IS MOST LIKE
THE LEARNER.

1. EXPERIMENTAL DESIGN AND PROCEDURES

To TEST THE VALIDITY OF THE MAJOR HYPOTHESIS OF THIS
RESEARCH, FOUR LIMITED PROPOSITIONS, EACH OF WHICH COULD BE
TRANSLATED INTO AN APPROPRIATE FILM VARIABLE, WERE DEDUCED,
A SIMPLE PERCEPTUAL=MOTOR TASK == THE TYING OF EACH OF THREE
STANDARD KNOTS == WAS SELECTED, AND EIGHT VERSIONS OF A
FILM WERE PRODUCED DEMONSTRATING THE TYING OF THESE KNOTSo,
EACH OF THE EIGHT FIiLM VERSIONS INVOLVED A UNIQUE COMBINA=
TION OF ONE OF THE ALTERNATIVES FOR EACH VARIABLE., THESE
FILM VERSIONS WERE SHOWN TO GROUPS OF NAVY RECRUIT TRAINEES,
WHO WERE DIRECTED TO TIE EACH KNOT IMMEDIATELY AFTER SEEING
THE FILM DEMONSTRATION OF I T,

THe ExPeErRIMENTAL HyPOoTHESES AND FiLm VERSI1ONS

THE EXPERIMENTER 1S ALWAYS CONFRONTED WITH THE POS-
SIBILITY THAT A GENERAL HYPOTHES!S MAY BE TRUE BUT UNSUP=-
PORTED BY H1S EXPERIMENT BECAUSE (A) THE EXTENSION TO THE
EXPERIMENTAL HYPOTHESES IS ILLOGICAL, (B) THE PARTICULAR
SITUATION SELECTED 1S IRREVELANT, AND/OR (¢) THE EXPERIMEN-
TAL DES1GN EMPLOYED IS NOT SENSITIVE ENOUGH TO DETECT THE
DIFFERENCES IN RESULTS THAT OCCUR AS A CONSEQUENGCE OF THE
EXPERIMENTAL VARIABLES.

a
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A PARTICULARLY CRUCIAL {SSUE ARISES IN THE AP=
PLICATION OF THE CONCEPT OF SIMiLARITY, AS IT APPLIES TO
THE RELATIONSHIP BETWEEN THE FiLM AND THE PERFORMANCE
SITUATION OF WHICH 1T 1S A REPRESENTATION, SINCE SiIMi-
LARITY IS NOT QUANTITATIVELY DEFINED, POINTS ON THE
CONTINUUM CANNOT BE LOCATED DEFINITELY. ' THE PROBLEM COULD
BE HANDLED IN ONE OF THREE WAYS, FIRST, SOME EXTERNAL
CRITERION COULD BE SET UP FOR SCALING SIMILARITY, AND POINTS
oN & (MORE OR LESS ARBITRARY) CONTINUUMCOULD BE 1RERTY<-
FIED. OSECOND, SIMILARITY MIGHT BE TREATED AS AN INTER-
VENING VARIABLE., THIRD, ONE MiGHT TRY TO CHOOSE POINTS
THAT ArRe M"oBviousLy” FAR APART. . THE LAST METHOD WAS FOL=
LOWED IN TH1S EXPERIMENT, THE ATTENDANT DIFFICULTIES RE=
QUIRE LITTLE ELABORATION,

THE EXPERIMENTAL HYPOTHESES AND FILM VARIABLES,
WiTH THESE CONSIDERATIONS IN MIND, THE FOUR LIMITED EXPE=
RIMENTAL HYPOTHESES, AND THEIR ASSOCIATED FILM VARIABLES,
MAY BE STATED AS FOLLOWSS

|, MortioN, THE FIRST HYPOTHESIS 18 THAT: FiLm-
MEDIATED PERCEPTUAL=MOTOR LEARNING WiLL BE MORE EFFECTIVE

AS THE FiLM MORE ACCURATELY REPRESENTS ALL THE CHANGES IN

THE OBJECT ACTED UPON,

THIS HYPOTHESIS iS TESTED BY A COMPARISON OF FILM
VERS1ONS WH1CH SHOW CONTINUOUS MOVEMENTS OR "LIVE acTion",
WITH STATIC VERSIONS SHOWING ONLY SUCCESSIVE STAGES 1IN THE
KNOT=TYING PROCESS. JHE VARIABLE INVOLVED 1S CALLED MOTION.
FROM THE HYPOTHESIS (T WOULD BE PREDICTED THAT A VERSION
| NCORPORATING MOTION SHOULD BE MORE EFFECTIVE THAN A STATIC
VERSION,

2, Hanps. THE SECOND HYPOTHESES IS THAT!? FioM=MEDIA-
TED PERCEPTUAL~MOTOR LEARNING WilL BE MORE EFFECTIVE AS THE

T1LM MORE ACCURATELY REPRESENTS THE DISPOSITION OF THE RE-

VELANT BODY PARTS OF THE PERFORMER.,

IT HAS BEEN POINTED OUT §N THE PREVIOUS CHAPTER
THAT THE DiSPOSITiION OF THE BODY PARTS OF THE PERFORMER
SHOULD BE CONSiDERED AS PART OF THE STIMULUS, AND FURTHER,
THAT CHANGES IN THE!R DISPOSiTION CONSTITUTE STiMULIl FOR
FURTHER ACTION, A FItLM, THEN, WH§CH SHOWS THE DISPOSITION
OF THE BODY PARTS SHOULD BE MORE EFFECTIVE THAN A FILM
WHICH DOES NOT, SINCE THE REVELANT BODY PARTS FOR THE
TASK SELECTED ARE THE HANDS, THE VARiIABLE SUBSUMED HAS
BEEN NAMED HANDS,

IT HAD BEEN §NTENDED TO TEST THIS HYPOTHESIS BY THE
COMPARISON OF AN ANiIMATED FILM VERS!ION WHICH SHOWED CONTINUOUS
MOTION WITHOUT A HUMAN AGENT, WiTH A VERSION SHOWING LIVE AC-
TION iNCLUDING THE HAND MOVEMENTS. TH1S WAS DISCARDED BE=-
CAUSE OF THE EXPENSE OF AN!MATION, AND, WiTH SOME MISGIVINGS
ABOUT THEIR SEPARATION ON THE SIMILARITY CONT!NUUM, A COM=
PAR{SON OF STATIC VERSIONS WAS SUBSTITUTED., IN TWO VERSIONS
THE HANDS ARE SHOWN, AND IN TWO OTHERS THE SEQUENCE OF
STEPS IS SHOWN iN THE FiLM BY SHOWING THE LINE WITHOUT HANDS,
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3. CAMERA ANGLE. THE THIRD HYPOTHESIS i8S THATZ Fim
MED! ATED PERCEPTUAL=MOTOR LEARNING WiILL BE MORE EFFECTIVE AS
THE FiLM MORE ACCURATELY REPRESENTS THE VISUAL STiMuLi, AS
THE LEARNER WOULD ACTUALLY SEE THEM IN PERFORMING THE ACT.

AN OBV!OUS CONSIDERATION IN THE PRESENTATION OF A PER=-
CEPTUAL=MOTOR TASK iS THE POINT OF V{EW OR PERCEPTUAL ORIEN=
: TATION USED. |F THE FILM SITUATION IS TO APPROACH A REPRE=~
- SENTATION OF THE LEARNER HIMSELF PERFORMi{NG THE PERCEPTUAL=
MOTOR ACT, THE SCREEN PRESENTATION MUST SHOW THE ACT AS NEAR-
LY AS POSSiBLE AS IT WILL ACTUALLY APPEAR TO THE LEARNER AS
PERFORMER., TH1S MEANS THAT THE CAMERA SHOULD BE ORIENTED
WiITH RESPECT TO THE TASK AS A LEARNER WOULD BE ORIENTED N
PERFORMING THE TASK, RATHER THAN AS A LEARNER IN A CLASSROOM
AUDIENGCE WATCHING AN INSTRUCTOR, THE FORMER ORIENTATION i8S
KNOWN TO PROFESSIONAL MOTION PICTURE WORKERS AS THE "suB=-
JECTIVE CAMERA ANGLE", WHILE THE LATTER 1S CALLED THE"oB=-
JECTIVE" orR "OBSERVER CAMERA ANGLE." |IN THiS STUDY THEY
HAVE BEEN TERMED THE O DEsmec camera anerf ano 7He 180 pesree
CAMERA ANGLE, RELPECTIVELY, JHERE CAN BE NO DOUBT THAT TWO
DISTANT POINTS ON THE SIMILAR!TY CONTiNUUM ARE THUS DEPiC=
TED, FROM THE HYPOTHESIS IT MAYBE DEDUCED THAT THE FILMS
EMPLOYING THE O DEGREE CAMERA ANGLE SHOULD BE MORE EFFECTIVE
THAN THOSE EMPLOYING THE 180 DEGREE ANGLE.

i, PARTICIPATION, JHE FOURTH HYPOTHESIS 1S THAT:
FiLmM MEDIATED PERCEPTUAL-MOTOR LEARNING WiLL BE MORE EFFEC=
TIVE AS LEARNER RESPONSE DURING THE FiLM PRESENTATION AP-
PROACHES THE RESPONSE REQUIRED N THE ACTUAL PERFORMANCE
(or 1EST).S

T HAS BEEN ASSUMED THAT, DURING THE FIiLM PRESEN=
TATION, THE LEARNER DOES RESPOND iIN SOME WAY, THE RESPONSE
MI GHT BE SYMBOL{iCAL §IN TERMS OF THE COMMENTARY. ALL OF THE
FILMS CARRY A SOUND TRACK EXPLANATION OF THE TASKo, It s
CLEAR, HOWEVER,; THAT ACTUALLY FOLLOW{NG THROUGH THE DESIRED
RESPONSE OVERTLY 1S CLOSER TO ACTUALLY PERFORMING THE DE~
SIRED ACT IN THE TEST SETUATION THAN ANY iMPLICIT RESPONSE
WOuULD BE., i?, THEN, THE LEARNER FOLLOWS THROUGH THE MOVE=
MENTS WHILE WATCHING THE FiLM, LEARNING SHOULD BE FACILI=
TATEDo FILM VERSIONS WHiCH ALLOW OPPORTUNITIES FOR SUCH
PARTICIPATION SHOULD BE BETTER THAN CORRESPONDING NON=-
PARTICIPATION VERSIONS,

THE FILM VERSIONS, FEi1GHT VERSIONS OF A FiLM DEMON=

STRATING THE TYiING OF THREE KNOTS WERE PRODUCED, THE SPECH-
FIC CONTENT OF EACH VERSION 1S PRESENTED iN OUTLINE iN THE
APPENDIX, |N EACH VERSION, EACH OF THE THREE KNOTS WAS
TREATED IN THE SAME FASHION WITH RESPECT TO THE FiLM VARI=-
ABLES., BETWEEN EACH KNOT SEQUENCE WAS INSERTED A LENGTH
OF BLANK FILM, TO WARN THE OPERATOR THAT THE PROJEGTOR
SHOULD BE STOPPED FOR THE TIEST OF LEARNING ON THE PRECEDiNG
KNOTo OF THE EiGHT VERSIONS, FOUR EMPLCYED MOTION AND FOUR

. WERE STAT!1CS SIX PRESENTED HANDS (ALL MOTION VERSIONS AND

2PREDICTIONS SiIMILAR TO THOSE DERIVED FROM THE THiRD AND
FOURTH HYPOTHESES WERE MADE By May (9),
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TWO STATIC VERS!ONS) WHILE TWO (STATQC) VERSIONS DiD NOT
SHOW HANDS' SiX WERE PHOTOGRAPHED FROM THE O DEGREE CAMERA

ANGLE AND Two FRoM THE !80 DEGREE CAMERA ANGLE. FOINALLY,

FOUR VERSIONS CALLED FOR PARTICIPATION, WHILE THE OTHER
FOUR, CORRESPOND!NG WITH RESPECT TO THE PREVIOUS THREE
VARIABLES, DID NOT CALL FOR PARTICIPATION, THE DiISTRIBUTION
OF VARIABLES iN THE FiLM VERSiONS {S PRESENTED iN TasLe 1o,

IN TERMS OF THE FOUR HYPOTHESES PROPOSED FOR TEST,
THE FOLLOWIiNG RELAT!ONSHIPS SHOULD OBTAIN AMONG THE VER=
S1ONS®

|, MoTion, VErsion 1V (O=M<=H.NP) sHOULD BE MORE
EFFECTIVE THAN EtTHER VERSIONS |1 (O=S=NH=NP ) or 111
(0=S<H<NP) AND VERS)ON (O=M«H=P) sHOuLD BE MORE EFFECTIVE
THAN E1THER V! (0=8=NH=P) or Vil (O=S=H=P),

2, Hanos, Version 111 (0=S=H=NP) sHOuULD BE MORE
EFFECTIVE THAN VERSion Il (0-S<NH=-NP) anp VERsion Vil
(0-S=-H=P) sHouLD BE MORE EFFECTIVE THAN VERSJON VI (0=S=NH=P),

3, CAMERA ANGLE. VErRsion |V (C=M-H=NP) swouLD BE
MORE EFFECTIVE THAN | (IBO_MmHmNP) anp VI1) (O=M=H=P) sHoOuLD
BE MORE EFFECT{VE THAN V (IBOmMmHmP)

i, ParTiciPATiON, VeErsions V, VI, VIl  VIII sHouLp
BE MORE EFFECTIVE THAN VERSions |, 11, 111, IV, RESPECTIVELYo,
5. OVER=ALL ORDER., !N TERMS OF THE MAJOR HYPOTHE=-

Si1S, CERTAIN HIERARCHIES OF EFFECTIVENESS MAY BE PREDICTED.
VeErsion VIIIl, CHARACTERIZED BY MOTION G HANDS, O DEGREE ANGLE,
AND PARTICiPATiION, SHOULD BE THE MOST EFFECTIVE OF ALL EiGHT,
FROM A CONSIDERATION OF THEIR PLACEMENT ON THE SIMIiLARETY
conNTiNuuM, VErRston |V sHOuLD BE THE MOST EFFECTIVE OF THE
FOUR NON=PARTiCIPATION VERSiONS, VErRsions IV, Il ano 1l
SHOULD OCCUR iN THAT ORDER, AND siMiLArRLY VIII, Vil ,ano Vi,

THE Task

THE DEViISiING OF AN EXPERIMENTAL StTUATICN WHICH (S
APPROPRIATE TO THE HYPOTHESES iS CRUCiIAL IN ALL RESEARCH,
A RECURRENT ASPECT OF THIS PROBLEM iN MOTION PiCTURE RE=
SEARCH 1S THE SELECTION OF A SUITABLE TASKo THE FOLLOWING
CRITERIA WERE PROPOSED FOR THE TASK TO BE SHOWN FOR THIS
STUDY S

I e !T SHOULD BE SIMPLE ENOUGH SO THAT AT LEAST A
PORTION OF THE TESTED POPULATION COULD PERFORM IT AFTER ONE
FILM DEMONSTRATION, BUT DIFFICULT ENOUGH S0 THAT NOT EVERY=
ONE WOULD BE LIKELY TO SUCCEEDo,

25 CORRECT PERFORMANCE OF THE TASK SHOULD DEPEND

3 THESE ARE CONTAINED MORE OR LESS EXPLICITLY IN THE DISe
CUSSION OF THE FOUR SUBSIDIARY HYPOTHESES,



TABLE |
y FILM VERSIONS

VERSION MoTtion Hanpos CaAmMERA PARTICIPATION
(M-S) (H=-NH) ANGLE (P=NP)
(0=180)
3 _
i (180=M=H=NP) MoTion*© HanDs 180° No PARTICIPATION

i1 (0=S=NH=NP) STaTIC No HANDS 0% No PARTICIPATION

{11 (0=S=H=NP) STATIC HANDS 0° No PARTICIPATION
[V (0=M=H=NP) Motion  HanDS 0° No PARTICIPATION
Vv (180=-M=H-P) Motion  HanDs 180° PARTICIPATION
VI (0=-S=NH-P) Static No wanos 0% ParTiciPATION
Vil (0=S=H-P) Static  Hanops 0° PARTICIPATION
Vitl (0=M=H=P) MoTion  HaNDS 0° ParRTICIPATION

% SyMBOLS INDICATE:

180 = |80 DEGREE CAMERA ANGLE
0 w C DEGREE CAMERA ANGLE
M = MoTion
S = StaTrc
H = HAanDS

NH - No HanbDs
P = PARTICIPATION

NP - No PARTICIPATION
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PRIMARILY ON LEARNING FROM THE (NSTRUCTIONAL MEDiIUM, AND NOT
ON AN §NSIGHT THAT COULD COME FROM THE iNiTIAL DISPOSITiON OF
THE ELEMENTS OR MATERIALS (NVOLVED, OR THE D{SCOVERY OF A
n L

TRICK,

2, THE TASK SHOULD BE OF A KIND SUCH THAT SEVERAL
SPECIFIC iINSTANCES OF VARYING DIFFICULTY COULD BE IDENTIFIED,

uo IT SHOULD PERMIT OF A RELATIVELY OBJECTIVE METHOD
OF SCORiING, AND SHOULD LEND ITSELF READILY TO TESTiNGo., PRE=
FERABLY THE TASK SHOULD PERMIT TESTING RATHER LARGE GROUPS,

5. THE TASK SHOULD INCORPORATE ELEMENTS THAT WOULD
PERMIT THE PRODUCTION OF EXPERIMENTAL FILM VERSiONS N WHICH
TME VARJABLES PREVIOUSLY DESCRIBED COULD BE MAN{PULATED,

THE TASK OF TYINEG OF THREE KNOTS, THE BOWLSNE, THE
SHEET BEND, AND THE SPANISH BOWLINE, APPEARED TO MEET ALL

THE CRITERIA STIPULATED, IHE THREE KNOTS ARE [LLUSTRATED
iN Ficure |e THREE KNOTS WERE USED TO ENHANCE THE LIKEL§=
HOOD OF A SPREAD iIN PERFORMANCE [N THE RESULTS, FOR EXAMPLE,
IF ALL THE SUBJEGCTS COULD TIE A KNOT AFTER SEEING THE FiLM,
INDEPENDENT OF THE PARTICULAR VERSION VIEWED, NO COMPARISON
COULD BE MADE. I|HE SAME wOouLD BE TRUE IF NONE OF THE SUB~-
JECTS SUCCEEDED IN TYING A KNOT, iT WAS ALSO THOUGHT DESIR=-
ABLE TO OBTAIN AN ESTIMATE, HOWEVER iINDIRECT, ON THE INTER=-
ACTION OF THE POSTULATED VARIABCES WTTH THE DIFFICULTY. THIS
WOULD~“HAVE REQUIRED A COMPLETE CONFOUNDiING OF THE ORDER OF
PRESENTATION OF KNOTS OF KNOWN D{FFiCULTY, AND WOULD HAVE
EXPANDED THE STUDY 7O PROHIBITIVE RROPORTIONS,

A PRELIMINARY TRYOUT OF THE TASK WITH COLLEGE STUDENTS

INDiICATED THAT ONE MiGHT ANTICEPATE A RANGE OF PERFORMANCE
(FROM SUCCESS TO FAJLURE) FOR EACH KNOT., FURTHERMORE, FOR
THIS POPULATION THE KNOTS WERE OF DiSTINCTLY VARYING DiFFi=
CULTY, THE BOWLINE BEiING THE EASIEST AND THE SPANBSH BOW=

LINE THE MOST D{FFiCULT,

TEST CONSiDERATiONS, THE TASK ALSO LENT §TSELF WELL
TO GROUP TESTING, ENOUGH LINE COULD BE PROViIDED TO PERMIT
EACH SUBJECT TO THIE EACH KNOT, AND THE TIED KNUTS COULD BE
RETAINED FOR SUBSEQUENT SCORINGo,

WHILE GROUP TESTING PRESENTS DEFINJTE ADVANTAGES,
HOWEVER, THE SHORTCOMiINGS OF THE PROCEDURE SHOULD NOT BE
NEGLECTED, WHEN HANDLiING LARGE GROUPS, IT 8 IMPOSSIBLE
(UNLESS EQUALLY LARGE GROUPS OF SKILLED PROCTORS ARE AVAilL=
ABLE) TO MAKE CONT3iNUOUS OBSERVATIONS OF EACH SUBJECT'S
PERFORMANCE ., THEREFORE, CNLY THE END-=PRODUCT CAN BE SCOREDo

lF 1T 1S HELD THAT THE PURPOSE OF THE LEARNING 18
TO LEAD TO THE PERFORMANCE OF ANY ACT TO PRODUCE A PARTECU=-
LAR PRODUCT, THERE NEEDZTO BE NO DiSCUSSION OF THIS POINT,
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IF, ON THE OTHER HANG, THE PURPOSE §S TO TEACH p PERCEPTUAL-
MOTOR ACT IN ALL ITS ASPECTS (1.E., A SINGLE "RIGHT" SET

OF MOVEMENTS FOR TYING EACH KNOT), THEN THE SCORING OF THE
END PRODUGT ONLY 4AY LEAD TO AN ATTENUATION OF THE DATA BY
INCLUSION OF GCORRECT KNOTS (END=PRODUCTS) TIED BY USE OF
INCORRECT MOVEMENTS. THIS ATTENUATION WOULD PROBABLY WORK

AGAINST THE EXPERIMENTAL HYPOTHESES,

StNCE THE STUDY WAS TO BE CONDUCTED wiTH NAvVY RE~
CRUITS, KNOT=TYING HAD THE ADDITIONAL ADVANTAGE OF FACE
VALIDITY FOR THE TRAINEES.

Test PoPULATION

Asout 1,200 RECRUITS IN COMPANIES OF APPROXIMATELY
130 MEN EACH AT THE GREAT LAakeEs Navar TRAINiING CenTeER, GREAT
LAkes, lLLINOIS, PARTICIPATED IN THE EXPERIMENT, THE use OF
SEVERAL COMPAIIIES FOR EXPLORING PROCEDURE, WASTAGE DUE TO
PROJECTOR BREAKDOWNS, AND iNCOMPLETE CASES, RESULTED 1IN AN
ATTRITION OF THE EXPERIMENTAL POPULATION TO 33|h@ TWENTY=-
EIGHT COMPANIES, ONE FOR EACH POSSIBLE PAIRING OF THE EIGHT
FILMS, WERE USED, |T 1S STATION PRACTICE TO FORM COMPANIES
OF MEN IN THE ORDER OF ARRIVAL AND WiTHOUT OTHER SELECTION
EXCEPT, FOR THOSE REQUIRING HOSPITALIZATION OR EXTENSIVE
DENTAL WORK. I|HE MEN WERE ALL iN THEIR Fi{RST WEEK OF TRAiN=
ING AND HAD 4O FORMAL TRAINING IN SEAMANSHIP, CHECKS ON
INFORMAL TRAINiING WERE MADE BY INTERVIEWING THE COMPANY
COMMANDERS AND SAMPLES OF THE RECRUITS,

EXPERIMENTAL PROCEDURES

MATERIALS. THE EIGHT FILM VERSIONS, EACH SHOWING THE
TYING OF THE BOWLINE, THE SHEET BEND, AND THE SPANISH BOWLINE,
HAVE ALREADY BEEN DESCRIBED, THE SECTIONS OF VERS{ON | ARF
A FEW SECONDS LONGER THAN THE CORRESPOND{NG SECT{ONS OF THE
OTHER VERSIONS, HOWEVER, §T 1S UNLIKELY THAT THIS SMALL DIS=
CREPAN.Y COULD ACCOUNT FOR ANY OF THE FINDINGS. [N ANY CASE,
IT SHOULD WORK AGAINST THE CAMERA ANGLE HYPOTHESIS,

GROUP TESTING REQUIRED THE PREPARATION OF MANY DUPLI=
CATIONS OF THE TEST MATERIALS., OSUFFiCIiENT SiX=FOOT LENGTHS
oF #7 SAsH CORD WERE PROVIDED FOR TESTING AT LEAST TWO cCOM=
PANIES WITHOUT REUSE, JTHE ENDS OF THE LINES WERE CEMENTED
T0 PREVENT RAVELLING., THE LINES WERE iNsErTED tn 10"x 13"
MANILA ENVELOPS., OSTAMPED ON THE FACE OF EACH ENYELOP, 1IN
LARGE LETTERS, WAS THE NAME OF THE KNOT FOR WHIiCH THE INCLUD=
ED LINE WAS TO BE USFD, A TICKET WAS PASTED ON EACH ENVE-
LOP TO PROVIDE FOR {DENTIFICATION OF THE LEARNER AND LATER
ENTRY OF THE SCORE ON THE KNOT.

THE TEST SiITUATION, A COMPLETELY SYMMETR{GAL DES!GN
PERMITTING THE COMPAR!SON OF EACH VERSION WiTH EVERY OTHER
VERSION WAS DEViSEDo IN ALL, THIS DESIGN CALLED FOR 23 PAIRS
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OF FILM SHOWINGS, SiNCE EACH FILM VERSION OCCURS SEVEN
TIMES AMONG THE 28 COMB { NATIONS, EACH VERSION WAS SHOWN TO
ONE HALF OF EACH OF SEVEN COMPANIES,

iT HAD BEEN THE EXPERIMENTERS' INTENT TO ASSIGN THE
FiLM PAIRS TO COMPANIES AT RANDOM, IHE PAIRS WERE ORDERED
l=ll, T=lll, ceeeeoee, tl=ll1, 1=V, coeeecony Vit=Vil1,
AND NUMBERED SERIALLY. JHE ORDER OF THE SERIAL NUMBERS WAS
THEN CHANGED IN CONFORMANCE WITH THE_TABLE OF RANDOM NUMBERS
srven By Peatman (11, P, 543=5L45). THis ORDER wAS FOLLOWED
EXCEPT FOR TWO PRESENTATIONS, WHICH HAD TO BE DISCARDED BE=-
CAUSE OF PROJECTOR BREAKDOWNS, THESE PRESENTATIONS WERE RE=
PEATED AFTER COMPLETION OF THE ENTIRE SERIES, THE DISTRIBU=
710N OF COMPANIES BY FILM VERSION IS GIVEN IN TABLE 2. THE

DATA FroM compantes LJi5 anD 1161 WERE DISCARDED FOR THE REASONS

CITED,

PROCTORS. PROCTORS WERE PROVIDED BY THE NAVAL TRAIN-
NING STATION. IHE PROCTORS ASSI1GNED TO THE EXPERIMENTERS
ASSISTED IN THE HANDLING OF THE MATERIALS, POLICING OF THE
TEST SITUATION, AND THE SCORING OF THE KNOTS. THESE PROCTORS
WERE RECRUITS WHO HAD COMPLETED SEVERAL WEEKS OF TRAINING,
AN ATTEMPT WAS MADE TO SELECT MEN WHO SCORED HIGH ON BOTH
THEe Navy GENERAL CLASSIFtCATION AND THE MECHANICAL APTITUDE
TESTS. A NEW GROUP OF PROCTORS WAS SUPPLIED FOR EACH WORK
WEEK. THE PROCTORS WERE TRAINED ON THE SATURDAY IMMEDIATELY
PRECEDING THE WEEK OF SERVICE,

TEST ROOMS. TWO TEST ROOMS WERE SET UP, EACH ACCOM=-
MODATING OVER SIXTY TEST POSITIONS,

BEFORE THE TEST COMPANIES APPEARED, THE PROCTORS
PLACED THREE ENVELOPS EACH CONTAINING A LINE, ONE FOR EACH
KNOT, ON ALTERNATE SEATS OF THE CLASSROOMS, FOR THE PARTICI=
PATION VERSIONS, SIX ENVELOPS WERE USED, THE MEN RETURNED
THE LINES TO THESE SAME ENVELOPS AFTER ATTEMPTING TO TIE THE
KNOTS,

EACH COMPANY WAS SPLIT IN HALF AT THE CiLLASSROOM DOORS
BY ASSIGNING EVERY OTHER MAN IN THE MARCHING ORDER TO EACH
OF THE TWO ROOMS USED. IT wAS NOT POSSIBLE TO RANDOMIZE THE
GROUPS PRIOR TO THEIR APPEARANCE. HOWEVER, IT WAS FELT THAT
THE PROCEDURE USED WAS ADEQUATE ™ TO OBTAIN RANDOMI ZATION,

PROCEDURE. AFTER THE SUBJECTS WERE SEATED, THEY
WERE TOLD N A MORE OR LESS {NFORMAL MANNER, THAT:

"You ARE HERE, THIS MORNLNG (AFTERNOON) TO TAKE PART
IN A SPECIAL STUDY OF RECRUIT TRAINING BEING CONDUCTED
8y THE OrFFice oF NavaL REseArRcH., You WiLL EBE SHOWN THREE
SHORT FILMS. FEACH OF THESE FILMS WILL SHOW YOU HOW TO

TIE A KNOT, IMMEDIATELY AFTER THE FILM, YOU WilLL BE ASKED

TO TIE THE KNOT., THE FILMS ARE VERY SHORT SO You WILL
HAVE TO STAY RIGHT WIiTH THEM.,

"IN ORDER TO KEEP THi{NGS MOVING iN THIS ROOM; YOU
WILL NOT TALK AT ANY TIME, YOU WILL NOT HANDLE THE MATE=-
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RIALS UNTIL | TELL YOu TO DO SO, AND WHEN | po, YOU WiLL
DO SO QUICKLY, |S THAT UNDERSTOOD?"

THE MEN ENTERED §DENTIFICATION {NFORMATIION (NAME,
SERIAL NUMBER, COMPANY, DATE) ON THE TOICKETS,; AND THEN THE
FIRST FILM WAS SHOWN. FOR PARTICIPATION VERSIONS, f NSTRUC=-
TIONS WERE GiVEM TO TAKE THE LiINE FROM THE APPROPRIATE ENVE=
LOP AND TIE THE KNOT WHILE IT WAS BEING TIED ON THE SCREEN,
(THESE iNSTRUCTIONS WERE REPEATED IN THE F!LMSO) ProueEC-
TION WAS HANDLED BY THE REGULAR SEAMANSHIP INSTRUCTORS o

ONE FiILM OF EACH PAIR WAS PRESENTED TO A RANDOM-HALF
(THE A=HALF) Of EAGCH COMPANY AND THE OTHER FILM WAS PRESEN=
TED TO THE SEconD (B) HALF OF THE COMPANY. THE TWO EXPERG=
MENTERS ALTERNATED IN THE SUPERVISION OF THE TEST SiTUATIONS
FOR THE SEVERAL FILMS,

THE PROJECTOR WAS STOPPED AFTER THE SHOWING OF EACH
KNOT. THE MEN TOOK LINES FROM THE APPROPRIATE ENVELOPS AND
ATTEMPTED TO T{E THE KNOTS WITHIN A TWO MINUTE TIME LIMIT,
THESE KNOTS WERE LATER SCORED BY THE PROCTORS, WHOC HAD AVAILL=-
ABLE REFERENCE PHOTOGRAPHS OF THE CORRECT KNOTS AND SEVERAL
I NCORRECT VARIANTS, BoTH PRACTICE AND TEST KNOTS WERE
SCOREDo.

AFTER THE KNOT-TYING, THE SPACE SUBTEST OF THE SRA
PriMARY ABILITIES TEST WAS ADMiNiSTERED, TH1S WAS FOR A STUDY
) BEING CONDUCTED BY VANDERMEER (Lg), ON PERSONAL CHARACTE=-
’ RiSTICS AND THEiR RELATION TO LEARNING FROM SOUND MOTION
PICTURES,
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111, RESULTS AND DISCUSSION

PLAN OF THE ANALYSI!S

THE KNOTS WERE SCORED EITHER RIGHT OR WRON&. HOWEVER,
ADDITIONAL INFORMATION ON TIED VARIANTS OF THE CORRECT KNOTS
WAS COLLECTED FOR POSSIBLE USE IN THE EVENT THAT THE SIMPLE
PASS=FA'L CRITERION SHOULD PROVE TOO CRUDE TO DETECT DIFFEREN=
CES AMONG THE VERSIONS EVEN WITH THE LARGE POPULATION USED,
THERE WAS, THEN, AVAILABLE FOR EACH INDIVIDUAL A SCORE OF RIGHT
(Ass1GNED A VALUE oF ™I") or wrong (ASst1GNED A vaLue orF "O")

ON EACH KNOT AND A TOTAL SCORE FOR T.E THREE KNOTS, OCoOuNTING
"I rO0R EACH CORRECT KNOT AND "O" FOR EACH iINCORRECT KNOT
YIELDED A TOTAL SCORE RANGE OoF O TO 3,

IN ORDER TO COMPENSATE FOR THE POSS!BILITY THAT THE
DIFFERENCES {N EFFECTIVENESS AMONG THE F!LM VERSIONS MAY HAVE
BEEN TOO SLIGHT TO APPEAR IN ANY STRIKING FASHION FOR INDIVI=-
DUAL LEARNERS, THE EFFECTS WERE SUMMED OVER THE POPULATION,
To FURTHER iNCREASE SENSITIVITY THE EFFECTS WERE ALSO SUMMED
OVER THE THREE KNOTE,

SINCE EACH OF THE 25 COMPANIES WAS SFLIT INTO RANDOM
HALVES AND ONE OF THE 28 POSSIBLE PAIRINCS OF VERSIONS WAS PRE=-
SENTED, IN RANDOM ORDER, TO EACH COMPANY, TWO DIFFERENT ANA-
LYSES, BASED UPON D!FFERENT SAMPLING ASSUMPTIONS, WERE POSSIBLE
FOR EACH OF THE KNOTS AND FOR THE TOTAL SCORE FOR THE THREE
KNOTS.,

FOR PURPOSES OF DiISCUSSION THESE TWO ANALYSES ARE CALLED
THE GROUPED-DATA METHOD AND THE RANDOM=~HALF CONTROL METHOD,

IN THE FIRST ANALYS!S (GROUPED~DATA METHOD), THE SCORES
WERE GROUPED FOR ALL SEVEN HALF=~COMPANJES VIEWING A PARTICULAR
FILM VERSION, OSTATISTiCAL EVALUATION WAS MADE (N TERMS OF
THESE SUMMED SCORES FOR SEVEN HALF=COMPANIES. T[HIS GROUPING
IS BASED ON THE ASSUMPTION THAT THE PROBABILITY OF BIASING THE
SAMPLE IN FAVOR OF ANY GIVEN VERSION 1S VERY LOW WHEN SEVEN
RANDOMLY SELECTED HALF=COMPANIES ARE USED, |T MUST BE POINTED
OUT, HOWEVER, THAT THE STANDARD ERRORS USED IN THE ANALYSIS DO
NOT TAKE ACCOUNT OF THIS TYPE OF SAMPLING ERROR, THERE 1S
ONLY THE ASSUMPTION THAT iT IS VERY LOW,

THE SECOND ANALYS{S (RANDOMMHALF CONTROL METHOD) MAKES
USE OF THE SEVEN REPLICATiIONS INVOLVED IN THE RANDOM=-HALF CON=
TROL . THERE 1S FIRST A DiRECT COMPAR{ISON, USING ONE COMPANY
FOR EACH FILM PAIRING, BY CONTROLLiNG ON THE OTHER $1X FILM
VERSIONS,; S1X MORE INDIRECT COMPARISONS ARE MADE AVA!LABLE,

For ExamPLE, VERSIONS | AnND || WERE PAYRED AND PRESENTED TO

RANDOM HALVES OF ONE COMPANY, [THE SAME WAS DONE FOR THE PAIRS

| ano 111, ano {1l anp 111, By PivoTing ON Fitm Ill, AN INDI=-

RECT COMPARISON OF | anD Il can BE macE: (1 = 111) = (11 = 111')
=1 - 1l (wHeErRe |1l AnD 11" INDICATE TWO PRESENTAT!ONS OF"

Verston 111). OF course, Ill 1S NOT NECESSARILY EQUAL To !II',

BUT IT IS ASSUMED THAT EXCEPT FOR RANDOM SAMPLING ERROR, AN
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ESTIMATE OF WHICH ENTERS THE STANDARD ERROR FORMULATION,
ANY DiIFFERENCE BETWEEN |11 AND I|1' REFLECTS SYSTEMATIC
DIFFERENCES IN THE POPULATIONS WHIEH ARE THUS CONTROLLED,
IT 1S FURTHER ASSUMED THAT THESE SYSTEMATIC EFFECTS ARE
ADDITIVE AND THAT, FOR PRESENT PURPOSES, A DI FFERENCE OF
|0 PER CENT OF CORRECTLY TIED KNOTS BETWEEN 50 PER CENT
AND 60 PER CENT 1S EQUAL TO A 10 PER CENT DIFFERENCE BE=-
TWEEN, SAY, |10 PER CENT AND 20 PER CENTo,

|T WOULD BE POSSIBLE TO EXPAND THE NUMBER OF COM=
PARISONS BY PiVOTING ON TWO VERSIONS BUT THE ADVANTAGES
WOULD PROBABLY NOT BE WORTH THE EXTENSION OF THE ASSUMP~-
TIONS AND INCREASE IN S!ZE OF SAMPLING ERRORS, THERE ARE
THEN SEVEN COMPARISONS OF VERSIONS | anD 1] 3

I = 1

(1 = 114) = (11 = 111r)
(1 = 1V) = (11 = 1VY)
(1 = V) = (1l = V)
(1 = V1) = (11 = Vi)
(1 = Vil) = (11 = VIIY)
(1 =VII1) = (11 =VIlIY)

A SIMILAR SET OF SEVEN COMPARISONS §S AVAILABLE FOR ALL OF
THE 28 FiLM PAIRINGS,

FOLLOWING THROUGH A SET OF SEVEN COMPARISONS FOR ANY
GIVEN FILM PAIRING YIELDS SEVEN INDEPENDENT ESTIMATES OF
THE PROBABILITY OF OBTAINING A DIFFERENCE AS LARGE AS THE
ONE OBSERVED BETWEEN THE MEMBERS OF THE PAIR. WHILE THE AD-
VANTAGES OF REPLICATION ARE WELL KNOWN, METHODS FOR COMBiNING
THE INDERENDENT VALUES ARE NOT., SINGCE THE PROBABILITIiES ARE
NoT ADOITIVE, LinbauisT (7, P. L6<LT) suseEsTS CONVERTING
THEM INTO CHI SQUARE VALUES, WHICH ARE ADDITIVE, THE COM-
BINED PROBABILITY 1S THE PROBABILITY FOR THE SUMMED CHI=
SQUARES WITH, IN THIS CASE, FOURTEEN DEGREES OF FREEDOM,

THE STATISTICAL HYPOTHESIS

A RELEVANT HYPOTHES!IS IN MOST INVESTIGATIONS 1S THE
NULL HYPOTHESIS, THIS HYPOTHESIS STATES THAT A TRUE DIFFE=
RENCE OF SOME ORDER EXISTS, AND THAT DEVIATIONS FROM THIS
TRUE DIFFERENCE CAN BE ACCOUNTED FOR BY CHANCE FLUCTUATIONS,
THE SAMPLING STATISTICS, THE RESULTS OF WHICH ARE REPORTED
IN THI1S CHAPTER, ARE DIRECTED TOWARD FINDING WHETHER THE NULL
HYPOTHES!IS CAN BE REJECTED WiTH CONFIDENCE THROUGHOUT, 1T
1S ASSUMED THAT THE TRUE DIFFERENCE (S ZEROo ForR EACH 0B=-
SERVED DIFFERENCE ENTERED 1IN THE TABLES (FOR THE GROUPED=DATA
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ANALYSIS) AND FOR EACH CHI=-SQUARE VALUE (FOR THE RANDOM=HALF
CONTROL ANALYSIS) AN INDiCATION IS GIVEN OF THE PROBABILITY
THAT A DIFFERENCE AS GREAT AS, OR GREATER THAN, THE OBTAINED
DIFFERENCE WOULD BE FOUND WHEN THE TRUE STATISTIC IS ZERO,
AND ONLY CHANCE FACTORS ARE OPERATING., WHEN THE PROBABILITY
1S SMALL, THE NULL HYPOTHESIS MAY BE REJECTED, WITH A CERTAIN
LEVEL OF CONFIDENCE, AND THE DIFFERENCES MAY BE ATTRIBUTED TO
THE EXPERIMENTAL VARIABLES iF THE CONTROLS ARE ADEQUATE.

SINCE THE NULL HYPOTHES!S WiLL HERE BE REJECTED ONLY
WHEN THE DIFFERENCE 1S IN A SPECIFIED DIRECTION, THE PROBABILI~-
TIES REPRESENT ONLY ONE TAIL OF THE CHANCE DISTRIBUTION,

WHILE THE GROUPED~-DATA AND THE RANDOM=HALF CONTROL
ANALYSES ARE LARGELY CONS{STENT, THERE 1S SOME DI!SAGREEMENT,
SiNCE THE LATTER TECHNIQUE 1S BASED ON BETTER SAMPLING ASSUMP=-
TIONS, IT SHOULD CARRY GREATER WEIGHT. ALSO, IT SOMETIMES
APPEARS THAT THE CHI=SQUARE TRANSFORMATION, AT LEAST AS USED
HERE, UNDERESTIMATES THE PROBABILITY VALUE, It sHouLD BE
REMEMBERED THAT THIS TECHNIQUE IS MORE SENSITIVE IN THAT IT
MAKES USE OF, IN EFFECT, SEVEN REPLICATIONS,

THESE DISCREPANCIES ARE CONSEQUENTIAL ONLY IF THEY "
LEAD TO IMPROPER INFERENCES, AsSUMiNG RATHER GROSS ERRORS,
NONE OF THE INFERENCES IN THIS CHAPTER wouLD BE CHANGED, SAVE
THAT THE STATEMENT ABOUT THE PARTICIPATION HYPOTHES!IS WOULD
BE FURTHER QUALIFIED,

FINDiINGS

IT CAN BE REPORTED THAT "conTROL" GROUPS WERE RUN
AND THAT, OF |12 suBJECTS, 7% couLD T{E THE BOWLINE, APPROX=-
IMATELY 3% THE SHEET BEND, AND NONE THE SPANiSH BOWLINE,
WITHOUT HAVING BEEN GIVEN INSTRUCTION BY FILMS OR OTHERWISE.
No FURTHER CONSIDERATION WILL BE GIVEN TO FILM INSTRUCTION
AS COMPARED WITH NO INSTRUCTION,

TABLE 3 GIVES THE PROPORTION OF RECRUITS WHO SUCCESS-
FULLY TIED EACH OF THE DIFFERENT KNOTS FOLLOWING EXCLUSIVE
INSTRUGTION BY ONE OF THE EXPERIMENTAL FiLM VERSIONS. ALsO,
{M THE LAST COLUMN THE MEAN TOTAL SCORE FOR ALL THREE KNOTS
FOR EACH VERSION §S GIVEN, THE LAST LINE SHOWS THE PROPOR-
TION OF KNOTS TIED WiTHOUT RESPECT TO FiLM VERSION,

2l -



TABLE 3

NUMBER OF SUBJECTS’AND PROPORTION OF SUBJECTS

SUCCESSFUL IN TYING KNOTS, FOR EACH FILM VERSION

Fium Numser of BowLiNe SHeeT Seanisu  Mean ToTaL
VERS 1 ON SuBJECTS Benb BowLiNE SCORE

i (180=M=-H=NP) 18 256 . 103 110 1169
i 1 (0=S=NH=NP) 1,28 .582 . 10% ,028 o713
111(0=S=H=NP) L1 1139 ,082 .03l .55
IV (0=M-H=NP) L2l . 5112 AN 255 |, 108
V(180=M-H=P) 1,05 25l . 168 .02 N
Vi (0=S=NH-P) 397 +589 123 .0lL0 - 753
VI1{0-8-H=P) 1,09 1169 .073 .032 +5T75
Vi1l (O=MeH=P) I 16 .587 351 .255 1,192
ALL VERS1ONS 3311 165 .165 100 . 730
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TOTAL SCORE ANALYSiIS. COMPARISONS AMONG THE TOTAL
GCORES FOR THE VERSIONS ARE PRESENTED §N TABLE i, -THesE
COMPAR|ISONS PROVIDED A TEST OF THE EXPER{MENTAL HYPOTHESIS
WITH REFERENCE TO KNOT TYING PERFORMANCE INDEPENDENT OF
TASK DIFFICULTY. ANY (NTERACTIONS WI(TH DIFFJCULTY WHIiCH
M| GHT BE SUGGESTED BY OTHER ANALYSES MAY BE LOST IN THE
SUMMATION., IN SO FAR AS ANY PROPOSITIONS BEARING ON THKIS
PROBLEM CAN BE ADVANCED, THEY WiLL BE DISCUSSED LATER.

|. MOTioN, THE BASIC COMPARISONS FOR THiS VARIABLE
ARE FiLMs |V {O=M=H=NP) versus || (O~S~H~NPL AND V111 (O=M<N=P)
versus VIl {0=S~H=P), ALL THESE FILMS INCLUDE HANDS, BUT |1
AND VIl ARE STAT!1C., ITHE MAJUOR DIFFERENCE 1S THE MOVEMENT,
IT CAN BE STATED WITH A VERY HIGH LEVEL OF CONFiDENCE THAT
THE FILMS PROTRAYING CONT{NUOUS CHANGES THROUGH MOVEMENT ARE
THE MORE EFFECTIVE FILMS, T wiLL SOON BE NOTED THAT THE
HANDS MAY ACT AS AL SUPPRESSOR VARIABLE, I|F VERSIONS WITHOUT
HANDS ARE SUPERIOR TO VERSIONS W§TH HANDS, THE SUPERIORITY
oF VERStonN 1V anp Il 1S MEANINGLESS UNLESS iT(IV) is aLso
suPpert1OR TO |1 (0=S=NH=NP), THis oBTAINS FOR BOTH |V VERSUS
i1, ano VIl versus Vi (0=S=NH=P)}, !F THE MOTiIiON VERSIONS
WERE NOT CLEARLY SUPER!IOR TO THE STAT{C-NO~HANDS VERSIONSg,
THE RESULTS MiGHT BE DIFFJCULT TO INTERPRET, FORTUNATELY,
THIS 1S NOT THE CASE,

T wouLD SEEM THAT THE EXPERIMENTAL HYPOTHESIS IS
SUPPORTED,

2. Hanps. CoMPARiSON OF STATIC HAND VERSIONS |11
(0=S=HeNP) aND VIi (0=S=N=P) wiTH THE STATiC NO=HAND VERSIONS
Il (0=S=NH=NP) anp VIl (O=S=NH=P) FAVORS THE FiLMS WHiCH DO
NOT PROTRAY HANDS., WHILE THE §NCLUSION OF HANDS WAS NOT EX=-
PECTED TO BE A LARGE STEP ALONG THE REALISM CONT I NUUM,
ESPECIALLY §iN VIEW OF THE STATIC PGRTRAYAL, NEITHER WAS IT
ANTICIPATED THAT THiS ADDITION WOULD WEIGH IN THE OPPOSITE
DIRECTION, TWO ALTERNATE HYPOTHESES, WHiCH SHOULD BE CON=
SIDERED IN FURTHER WORK TO RESOLVE THIS DISCREPANCY, ARE
SUGGESTED?

THE §NCLUSION OF HANDS MUST, PERFORCE, OBSCURE SOME

OF THE LINE, THUS REDUCING THE ACCURACY OF THE PRESENTATION
OF THE OBJECT ACTED UPON OR THE CLEARNESS OF THE SIGN!FICANT
PERCEPTUAL FIELDS, iF THE !'NCREASED ACCURACY OF REPRESENTA=-

T{ON OF THE PERFORMER S SMALLER THAN THE DECREASE IN THE
REPRESENTATION OF THE OBJECT, THE RESULTANT §S NOT IN THE
DESIRED DIRECTH#ONo, T wouLD BE NECESSARY TO FIND SOME
TECHNiQUE FORWE{GHTING THESE FACTORS,

INSPECTION OF THE FiLMS THEMSELVES LEADS TO A SECOND
CONSIDERATION, DissOLVES WERE USED BETWEEN STAGES OF TYING
THE KNOTS, T #tMAY BE THAT DISSOLVES N THE VERSIONS W!THOUT
HANDS MAY HAVE CONVEYED TRANSITIONAL RELATIONSHIPS BETWEEN
STAGES, WHIiLE, WHEN HANDS WERE SHOWN DURING THE DISSOLVES,
THE COMPOSITION OF THE PICTURES BECAME CROWDED AND CONFUSEDo
RELATIONSHIPS COULD NOT RE CLEARLY PERCE§VEDo
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TABLE )
TOTAL SCORE: DIFFERENCE BY GROUPED-DATA ANALYSIS
IN MEAN NUMBER OF KNOTS TIED CORRECTLY, AND CHI-SQUARE VALUES
(IN PARENTHESES) FOR RANDOM-HALF CONTROL ANALYSIS

FiLm VERSH#ON

Fiom
Verston | I Y IV v Vi Vi Vil
| -2l -,085 =,6L0% -, 28l w1068 -,T72%%
(=L 1) (=120:%) (=39:) (=1553%)
I L159% -,3%96% ,2l48:% . 138% - ,L80%
(L3%) (=73%) (50%) (52*) (=9ly3¢)
11 -.55L% ,090 =-.199% -.638%
(=120 (=36) (=1503¢)
1V bl o355% 53l
(12h) (68% (ll%%?) (=26)
v -o289% =,110% «,728%
(=3l) (-157%)
Vi o 1 79% =, 39%
(3L%) (-89%)
Vil - o6 184
(=15
Vit

SieN FROM HIGHER CODE NUMBER MINUS LOWER.

s+ INDIcATES | cHANcE (or Less) iN 100 oF GETTING DIFFERENCES
AS LARGE OR LARGER §IN THE HYPOTHESiZED DIRECTION iF THE TRUE
DIFFERENCE WERE O AND ONLY CHANCE FACTORS WERE OPERATINGo

ABSENCE OF THE ASTERISK INDICATES 5 CHANCES (or LESSs, BuUT
MORE THAN |) N 100, VALUES ARE NOT ENTERED WHERE THE CHAN=

CES ARE GREATER THAN 5 1N 100,
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IT MIGHT ALSO BE POINTED OUT, AS WILL BE DISCUSSED :
LATER, THAT THE MAJOR CONTRIBUTION TO THESE FINDINGS 1S MADE
BY THE BOWLINE. JTHE FIRST POINT DISCUSSED {MMEDIATELY ABOVE !
MAY BE PARTICULARLY PERTINENT FOR THIS KNOT, '

%2, CAMERA ANGLE. THE SUFERIORITY OF THE O DpEGREE
CAMERA ANGLE 1S UNEQUIVOCAL, BoTH VERstons IV (0=M-H=NP)
AND VIl (O=-M-H=-P) ARE 0BVIOUSLY SUPERIOR TO THEIR COUNTER=
PARTS, VERsIoNs | (180=-M=H=NP) anpo V (180-M-H=P),

li, ParTiciPaTIiON. WHEN THE FIRST THREE VERSIONS ARE
COMPARED WITH THE CORRESPONDING PARTICIPATION PRESENTATIONS,
THE DIFFERENCES FOUND ARE BEST EXPLAINED IN TERMS OF CHANCE.
Version VIIl, HOWEVER, CAN BE SAID TO BE BETTER THAN VERSION
IV WiTH A MODERATE DEGREE OF CONFIDENCE,

THE EQUIVOCAL NATURE OF THIS OUTCOME MAY BE ATTRIBU=
TED TO THE FACT THAT PARTICIPATION AS DEFINEC WAS NOT ACTUAL=- !
LY ACHIEVED. WHILE ALL SUBJECTS ATTEMPTED TO "PARTICIPATE", ;
A PROPORTION NEVER SUCCEEDED f{N TYING KNOTS DURING THE FILM !
SHOWING., |T MAYy BE SEEN IN TABLE 5 THAT ONLY A FEW MCRE KNOTS ;
WERZ TIED DURING PARTIGIPATION IN THE FILM VIEWING THAN DURING
THE TEST PERIOD, ALSO, THE ORDER OF THE NUMBER OF KNOTS TIED
DURING PRACTICE FOLLOWS THE ORDER OF EFFECTIVENESS OF THE RE-
SPECTIVE NON=PARTICIPATION VERSIONS RATHER CLOSELY AND THE
DIFFECULTY OF THE TASK INVERSELY. |T wouLD SEEM; THEN,; THAT
IN ORDER TG STUDY THIS VAR!ABLE MORE CLOSELY FILMS MUST BE SO
PRODUCED AS TO MAKE PARTICIPATION POSSIBLES THAT THIS 1S MCRE
DIFFICULT FOR COMPLICATED TASKS, AND THAT AS THIS OBJECTIVE
IS APPROACHED THE CONTRIBUTION OF PARYIC!PATION MAY BE REALIZED.

5, OVER=ALL ORDER OF THE VERSIONS. ALTHOUGH SOME OF
THE POSITIONS IN THE HIERARCHY ARE NOT RELIABLY DETERMINED,
THE SEVERAL VERSIONS MAY BE RANKED IN THE FOLLOWING ORDER OF~
EFFECTIVENESS WITH RESPECT TO TOTAL score: VIII, 1V, 11, Vi
Vit, 1, 111, ano V. THIS IS IN AGREEMENT WITH THE HIERARCHIES |
PREDICTED, EXCEPT FOR THE INVERSION OF THE HANDS AND NO-HANDS
STATIC VERSIONS, :

ANALYSIS BY INDIVIDUAL KNOTS, WITH THE EXCEPTION OF THE
PLACEWENT OF VERStONS || (0=-S=NH=-NP) anp VI (0=«S=NH=P) HigH IN
ORDER OF EFFECTIVENESS FOR THE OTHER TWO KNOTS, THE FINDINGS
FOR THE INDIVIDUAL KNOTS ARE ESSENTIALLY CONSISTENT WITH ONE
ANOTHER AND WITH THE FINDINGS FOR THE TOTAL SCORES. [|HE DiF=-
FERENCES AMONG THE VERSIONS IN PROPORTIONS SUCCEEDING IN TYING
EACH KNOT ARE GIVEN IN TaBLes 6 (sowLine), 7 (sHEET BEND), AND
8 (SPANISH BOWLINE).

IT SHOULD BE RECALLED THAT THE COMPARISONS BASED ON
INDIVIDUAL KNOTS ARE NOT AS SENSITIVE AS THOSE BASED UPON THZE
TOTAL SCORE, THE LACK OF REFUTATION OF THE NULL HYPOTHESIS
IN THESE COMPARISONS SHOULD THEREFORE NOT BE CONSIDERED AS
REFUTATIONS OF THE EXPERIMENTAL HYPOTHESES, FURTHER, {T 1S
FUTILE TO DISCUSS SIGN REVERSALS IN CASES WHERE THE NULL HYPO=
THESIS IS NOT REJECTED, FOR THE POSSIBILITY OF DIFFERENCES 1IN
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TABLE 5
NUMBER OF PRACTIGE AND TEST KNOTS TIED FOR PARTICIPATION FilM

VERS!1ONS
SPANISH

BowLiNE  SHEET BenD BowLINE ALL _KNOTS
Fiom N PArT. TEST PART. TEST ParT, TesT PART. TEST
v 1,05 93 103 75 68 20 17 188 188
Vi 397 261 23l 76 k9 24 16 261 299
vit ko 2192 31 30 8 13 255 235
Vity  Li16 300 24l 284 1h6 225 | 06 809 496 |

ToTaL 1627 868 773 L66 293 277 152 1611 1218
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TABLE 6

BOWLINE: DIFFERENCES BY GROUPED-DATA
ANALYSIS IN PROPORTIONS OF KNOTS TIED CORRECTLY, AND CHI=SQUARE
VALUES (IN PARENTHESES)FOR RANDOM-HALF CONTROL ANALYSIS

Fium VERSI1ON

Fium
VERS1ON I 11 v V Vi Vi VI
| - o326% -,183% -,2864% =0333% w213 =33
(=933%) (=37%) (=60%) (mgs%) (=lyts) (~101%)
I o 3% o 3273 o I 12%
(hé*) (29) (IOé%) (L453)
11 oo 1Ol ,185% =, 151% - o 1183
(=31#) (LO¥#) {=39%)  (=36%) (=L8x)
iV . 288% 073
(663) (73%)  (=27)
v =oB335% =,215% =,3524%
(-90%? (=Lli)  C109:%)
Vi o | 20%
(393%)
Vil -o | 15
(=ly93)
Vil

SI1GN FROM HiSHER CODE NUMBER MINUS LOWER,

3% INDtcaTES | cHance (or LEss) in 100 OF GETTiING DIFFERENCES

AS LARGE CR LARGER

IN THE HYPOTHES{ZED Di RECTION

iF THE TRUE

DIFFERENCE WERE O AND ONLY CHANCE FACTORS WERE OPERATING,

ABSENCE OF THE ASTERISK INDiCATES 5 cHANCES (OR LESS, BUT

MORE THAN i) 1n 100,

CHANCES ARE GREATER THAN 5 in 100,

ERIC
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TABLE 7

SHEET BEND: [IFFERENCES BY GROUPED-DATA ANALYSIS
IN PROPORTIONS OF KNOTS TIED CORRECTLY, AND CHI-SQUARE VALUES
(1N PARENTHESES) FOR RANDOM-HALF CONTROL ANALYSIS.

FILM VERSION

Fium
VErstion | i1 L1 IV vV Vi Vil Vit
| -,208: -, 218
(=78%) (-=|02-r)
I -,209% - ,065:% _.2L8%
(=82%) (=L13) (-98:)
111 -.230% -,086% =,0l2 -, 269
(=98:)  (-L8x (=12l3)
Y M3 188% 238
(L) (79%) (85%)
v Oy .095% <, 183%
(38%)  (LOx) [ -57%)
Vi 050 =,228:%
(=9l)
Vi -.278:%
(=102%)
Vit

16N FROM HIGHER CODE NUMBER MINUS LOWER,

Inorcates | cHanNce (orR Less) iN 100 OF GETTING DIFFERENCES
AS LARGE OR LARGER IN THE HYPOTHESIZED DIRECTION §iF THE TRUE
DIFFERENCE WERE O AND ONLY CHANCE FACTORS WERE OPERATING,

3

ABSENCE OF THE ASTERISK INGIiCATES 5 cHANCES (OR LESS, BUT
MORE THAN |) 1N 100, VALUES ARE NOT ENTERED WHERE THE
CHANCES ARE GREATER THAN 5 In 100,
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TABLE 8

SPANISH BOWLINE: DIFFERENCES BY GROUPED-DATA =
ANALYSIS IN PROPORTIONS OF KNOTS TIED CORRECTLY, AND CHI-SQUARE
VALUES (IN PARENTHESES) FOR RANDOM~-HALF CONTROL ANALYSIS
Fium VERSION |
Frum |
Version | (N P IV Vv Vi Vil Viil |
l .082% ,076%  -,lh5%  ,068% ,070% ,078% =, 1L5%
(33%) (39% (=623 (31%) (36%) (LOx) (=5l)
i -, 227 -, 2273
(=1113%) (=113%)
L -.221% -.2214%
(-120%) (-25) (=109:)
v 213 21h%  ,223%%
(100:) (120%) (121:%)
V “’02|3’:“"
(Oly=)  (-96%)
Vi -.215%
(=110%)
Vi -0 223
(=113%:)
VIl

S16GN FROM HIGHER CODE NUMBER MINUS LOWER.

= INpDicaTes | cHaNceE (or LEss) iN 100 OoF GETTING DIFFERENCES
AS LARGE OR LARGER IN THE HYPOTHESIZED DIRECTION IF THE TRUE
DIFFERENCE WERE O AND ONLY CHANCE FACTORS WERE OPERATING,

ABSENGE OF THE ASTERISK INDICATES 5 cHANCES (OR LESS, BUT
MORE THAN 1) In 100, VALUES ARE NOT ENTERED WHERE THE
CHANCES ARE GREATER THAN 5 1n 100,
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EITHER DIRECTION IS PREDICTED BY THIS HYPOTHESIiIS,

THE RANK ORDER OF THE FILMS FOR THE THREE KNOTS,
STATED WITH MUCH LESS CONFIDENCE THAN FOR TOTAL SCORE, IS AS
FoLLOwS ¢

BowLine VIIL, LI, IV, Vi, VII, 111, V, |

SweeT Beno VINI, IV, V, I, VI, VI, 11, 111l

SpantsH BowLine 1V, VIEL, 1, V, VI, (1, Vi, 11|

Fium |1, THE STATIC NO-HANDS VERSION, IS PARTICULARLY
EFFECTIVE IN TEACHING THE TYING OF THE BOLINE., THIS WAS NOT

TRUE FOR THE OTHER TWO KNOTS. IT MAY WELL BE THAT IN THIS VER=
SION THE PHOTOGRAPHY FOR THE THREE KNOTS WAS NOT EQUALLY CLEARD

TwO OTHER POSSIBLE EXPLANATIONS SEEM MORE REASONABLE,
IT MAY BE THAT FOR A SIMPLE TASK IT 1S ONLY NECESSARY TO PRE=-
SENT A GOOD PICTURE OF THE THING ACTED UPON AND THE LEARNER
CAN READILY SUPPLY THE NECESSARY MOVEMENTS FROM HIS REPERTOIRE.

IF THE SUBJECTS WERE INSTRUCTED TO DRAW A 4, ANY NUMBER
OF POSSIBLE PRESENTATIONS WOULD BE EQUALLY EFFECTIVE., IT 18
DOUBTFUL THAT SHOWING THE NECESSARY PENCIL MOVEMENTS OR THE
DEVELOPMENT OF THE 4 WOULD CONTRIBUTE ANYTHING, A SLIGHTLY MORE
COMPLICATED CROSS, SAY 4, MIGHT REQUIRE BETTER PRESENTATION,
BUT AGAIN, THE MAIN CONSIDERATION WOULD PROBABLY BE THE CLARI-
RY OF THE CROSS ITSELF, VERS!'ON || SHOWED THE KNOTS WITHOUT
ANY SUPERFWOUS OR OBSCURING DETAIlL.

AN ALTERNATE, OR ADDITiONAL, HYPOTHESIS MiGHT BE THAT,
GIVEN A SIMPLE TASK AND AMPLE TIME, THE SUBJECT COULD SEARCH
HIS RESPONSE REPERTOIRE TO FIND THE PROPER MOVEMENTS I|F HE HAD
A CLEAR PERCEPT. ITHE TIME LIMIT USED WAS TWO MINUTES, THiS
IS MORE THAN ENOUGH TIME TO TIE THE BOWLINE MORE THAN ONCE,
IF THE TIME LIMIT WERE REDUCED, LESS "SEARCHING TIME" wouLD
BE AVAILABLE AND THE MOVEMENTS LEARNED FROM THE FILM SHOULD
BE MORE EViDENT,

ComMPARISON OF BOWLINE VERSIONS |l aAnND |V WERE REPEATED
FOR TWO COMPANIES WITH A TIME LIMIT OF 75 SECONDS, IHE CHANGE
IN FAVOR OF FiLM |V was INCONCLUSIVE, BUT BOTH OF THE ABOVE
HYPOTHESES ARE SUPPORTED BY THE APPARENT GREATER IMPORTANCE OF

i

THE AVAILABILITY OF A REPERTOIRE OF MOVEMENTS 1S IRRELEVANT
UNLESS IT IS ASSUMED THAT THE STIMULI PRESENTED EVOKE THE
DESIRED MOVEMENTS SPECIFICALLY, OR IT IS ASSUMED THAT ONLY
THE END-PRODUCT 1S OF iINTEREST, IF THESE ASSUMPTIONS ARE
UNTtNABLE, THE QUESTION OF ATTENUATION DUE TO SCCRING ONLY
THE RESULTANT MUST AGAIN BE RAISED,
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THE MOTION VARIABLE WITH iINCREASE §iN DIFFICULTY OF THE TASK, "
THE DIFFERENCES BETWEEN THE SEVERAL STATiC VERSIONS AND VERSIONS
IV anp  VII! TEND TO iNCREASE WiTH TASK DIFFICULTY. ALSO,
verstons | (180-M=H-NP) anp V (180-M=H-P) RANK RELATIVELY
HIGHER FOR THE MORE DiFFICULT KNOTS iN SPITE OF THE OBVIOUS
INFERIORITY OF THE |80 DEGREE CAMERA ANGLE.,

|V CONCLUSIONS AND RECOMMENDAT!IONS

CoNCLUSIONS

ON THE BASIS OF THE DATA IT IS JUSTIFIABLE TO CONCLUDE
THAT THE MAJOR HYPOTHESIS THAT "THE LEARNING OF A PERCEPTUAL-
MOTOR ACT, THROUGH FiLMS, WILL BE MORE EFFECTIVE AS THE FILM
APPROACHES A REPRESENTATION OF THE LEARNER HIMSELF PERFORMING
THE ACT TO BE LEARNED', IS iN GENERAL SUSTAINED.

FOLLOWING, IN THE ORDER OF THE LEVEL OF CONF!DENCE WITH
WHICH THEY MAY BE STATED, ARE THE SPECIFIC CONCLUS!ONS FROM
THIS EXPERIMENT:

. CAMERA ANGLE. A TRAINING FILM DESIGNED TO TEACH A
PERCEPTUAL=MOTOR TASK WiLL BE MORE EFFECTIVE WHEN THE TASK 1S
PORTRAYED FROM A POINT OF VIEW AS NEAR AS POSSIBLE TO THAT OF
THE LEARNER AS HE WILL ACTUALLY PERFORM THE TASK, IN OTHER
WORDS, THE SUBJECTiIVE OoR O DEGREE CAMERA ANGLE 1S MORE EFFEC-

-

TIVE THAN THE OBSERVER OR 100 DEGREE CAMERA ANGLE,

2., MoTioNo A TRAINING F§LM DESIGNED TO TEACH A PER=
CEPTUAL=MOTOR TASK WILL BE MORE EFFECTIVE WHEN IT SHOWS ALL
THE MOVEMENTS INVOLVED iN PERFORMING THE TASK, THAN WHEN iT
SHOWS MERELY A SERIES OF STATIC SHOTS PORTRAYING SUCCESSIVE
STAGES OF THE TASK,

3, PARTICIPATION, ALTHOUGH THE RESULTS DO NOT SHOW
SIGNIFICANT ADVANTAGES FOR PARTICIPATION, THIS MAY HAVE BEEN
DUE TO THE WAY THE FILM SITUATION WAS ORGANIZED, THERE 1S AT
LEAST SOME EVIDENCE TO SUGGEST THAT HAVING TRAINEES PRACTICE ]
THE TASK WHILE VIEWING THE FiLM MAY FACILITATE LEARNING, '

i, Hanos. No DEFINITE CONCLUSION CAN BE STATED CON=-
CERNING THIS PARTICULAR VARIABLE, EXCEPT TO SAY THAT IF THE
HANDS OF THE PERFORMER ARE INCLUDED IN THE PICTURES, CARE
SHOULD BE TAKEN TO ENSURE THAT THEY DO NOT OBSCURE ANY M=
PORTANT MOVEMENT IN PERFORMING THE TASK,

RECOMMENDATIONS

le PRODUCERS OF TRAINING FILMS FOR TEACHINGE PERCEP=
TUAL=MOTOR TASKS SHOULD, WHEREVER POSSiBLE, USE THE SUBJECTIVE
orR O DEGREE CAMERA ANGLE, IN ORDER TO PRESENT THE TASK FROM
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THE LEARNER'S POINT OF VIiEWING.

2o A TASK INVOLVING CONTINUOCUS MOVEMENT SHOULD BE
PRESENTED IN A FILM, iN WHiCH THESE MOTIONS ARE CLEARLY
SHOWN, RATHER THAN IN A SERIES OF STATIC PICTURES, It 1s
SUGGESTED THEREFORE, THAT IN TEACHING TASKS SUCH AS THE ONE
UNDER CONSIDERATION HEREy, THE F!ILM STRIP OR FILMOGRAPH ARE
PROBABLY NOT AS APFROPRIATE AS THE MOTiION PICTURE.

3. SINCE IT HAS NOT BZEN CLEARLY DEMONSTRATED THAT
PARTICIPATION BY MEANS OF PRACTICING THE TASK WHILE WATCHING
THS FILM FACILITATES LEARNING, iT WOULD BE PREMATURE TO URGE
AT TH!S POINT THAT FILMS BE PRODUCED SO AS TO ALLOW CONCUR«
RENT OVERT PRACTICE BY THE LEARNER, HOWEVER, THE EViDENCE
AVAILABLE SUGGESTS THAT FURTHER STUDIES OF THiS PROBLEWM MiGHT
VERY PROFITABLY BE UNDERTAKEN,
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APPENDIX

DESCRIPTION OF THE FIIM
'SCRIPT CONTENT
I, II.
(180~M=~H=NP ) (0=S=NH=~NP )
1. Contract Néonr = 269 Task VII - "
Office of Naval Research Silent Silent
Special Devices Center Title Title
TEST TFILM
Noe ¢
Instructional Film Research Program
The Pennsylvania State College
2. This £ilm will show you how to tie a knot. Sound ‘and Sound and Silent

e

4,

6.

7e
8.
9.

10,

After the £iim, you will be asked to tie il

This £4ilm will show you how to tie a knot.
Using the practice line, tie the knot youre
self a8 you sec it being ticd on The screen.

Faollow through with each movement. When the
knot on the screen is finished, yours should
be finished too.

After the £ilm, you will be asked to tie the
knot again in another lineo

Tying -1
BOWLINE

To tie a bowline, start about two or three

reet from the end of vue line, Form a small
loope Pass end of the line through this loop,
forming a larger loop below., DPass this same
end around the iong end.

jtself, Hold these two parts, and
long part until +the knot is tight.

pull the

Blank f£ilm

Repeat 2 (above)

Repeat 4 (above)
Tying a
SHEET BEND

Silent titlie

X

Silent
Pitle

180° Camera
Angle Motion,
Hands. Shows
knot being tied

Then pass it through from observer's
the small loop again so that it lies along slde

views
44 seconds
3 feet
Repeat 2
X

Silent
Title

title

Silen%
Title

0° Camera angle,
Statiq,

No HandSQ

Shows 7 stages
in tying of the
knot. Dissolves
between stages.
42 secondse

3 feet
Repeat 2
X

Silent
Title



VERS IONS

FILM CONTENT

IIX. IV, ' Ve Vi, VII. VIII.
{0~S=H~NP) (0-M~-E-NP) (180-M=H=P) (0-5-NH-P) (O~S~H~P) ( 0-M~H~P)
Silent Silent Silent Silent Silent Silent
Title Title Title Title Title Title
Sound and Sound and X X p.4 X
Silent title Silent title

X X Sound and Sound and Sound and Sound and

Silent title Silent title Silent title Silent title

X X Sound and. Sound and Sound and Sound and

Silent title Silent title Silent title Silent title
Silent Silent Silent Silent Silent Silent
Title Title Title Title Title Title

0°camera angle,
Mot ion,

"Hands.

Shows knot being
tied from sub~=-
ject's own

point of view,
42 seconds.

0°Camera angle,
Stotic,

Hands,

Shows 7 stages
in the tying of
the knot with
hands in posi~
tion.Dissolves
between stages
42 seconds.

Same as I Same as II Same as III Same as IV

3 feet 3 feet 3 feet 3 feet 3 feet 3 feet
Repest 2 Rerzat 2 | X X X X

X X Repeat 4 Repeat 4 Repeat 4 Repeat 4
Silent Silent Silent Silent Silent Silent
title title title title title title




11.

12,

13,

14,

15.

16,

The sheet bend is used to join two lines.
Cross the lines and hold them, Take the
long part and loop it around its own end Sso
that it crosses between the two short endse.
Take the short end of the line which is not
looped, bring it around and through the
loops place it along-side its own long part.
Take the long part of the other line and
pull the loops tighto

Blank film
Repeat 2 (previous page )
Repeat 4 (previous page)

Tying a
SPANISH BOWLINE

To tie the Spanish bowline, form a small
loop. Bring a large loop around the small
loop. Form another small loop inside the
large loopo. Grasp the center of the large
loop and bring it up close to the two

small loops forming two fairly large locpse
Put one of the larger lcops through the
small loop near it. In the same way, put
the other large loop through the small loop
near it. Grusp these two loops and the ends
of the line and pull tight.

RECAPITULATION:

0
Camera angle (180° or O )

Mot ion (or Static)
Hands {er No Hands)

Participation

i

11,

180" Camera Angle,
Mot ion
Hands,
Showsknot being

tied from obser-—
ver's view.

42 seconds

?

3 feet
Repeat 2
X

Silent
Title

180° Camera Angle,
Mo‘b ion,

Hands,e

Shows knoct being
tied from obser-—
ver's view,

63 seconds.

180
M

H

{or No Participation) np

0° Camera Angle,
Static,

No hands.

Shows 5 stages in
the tying of the
knot. Dissolves
between stagese.
#41 seoconds

3 feet

Repeat 2

Silent
Title

00 Camera Angle
Statics 7
No hands.

Shows 9 stages in
the tying of the
knot. Dissolves
between stages,
63 seconds.

NH
NP
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III. V. _ v, VI, VII. vIII,
0% Camera Angle, O° Camera Angle,

s

Static, Motion,
Hands, Hands, ,
Shows 5 Stages Shows knot being Same as I Same as II Same as III Sane as IV
in the tying of tied from subject’s
the knot with point of view.
hands in posi- 41 seoconds.
tion.Dissolves
between stages.
41 seconds,
3 feet 3 feet 3 feet 3 feet 3 feet 3 feet
Repeat 2 Repeat 2 X X X X

X X Repeat 4 Repeat 4 Repeat 4 Repeat 4
Silent Silent Silent Silent Silent Silent
Title Title Title Title Title Title

0° Camera Argle , 0° Camera Angle,

Static, Motion,

Hands, Hands,_

Shows 8 siages Shows knot being

in tving of the tiedyfrom sub= Same as I Same as II Same as III Same as IV
knot with hands in jeot’s own point

position. Disw of view.

solves between 63 secondse

stages.

63 secondss

o Q 180 Q 0 0
S M M S S M
H H NH H H
NP NP | P P P




